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I.— Oh the Microscope. By Thomas Carpenter, Bsq. 

With Remarks and Additions, By the Editor. 

• 

WITH A PLATE. , 

t • 

DEAR SIR, Londotif December Stk, 1829. 

I fep:l great pleasure in complying with your request, of 
sending for your examination a few microscopic objects, 
from the collection in my possession. Within the ten talc 
sliders you will find the following objects, which, I trust, 
will afford you much gratification, in tracing out, under 
your microscope, the numerous and diversified characters 
with which they are adorned, the beauties of which escape 
the uyassisted sight. The antennse of various insects afford 
numerous interesting objects, as a sample of which, I send 
some from the curculio, carabus, cimex, and the midge-fly, 
which latter insect is so Exceedingly miniiie, as to be nearly 
invisible to the eye, and yet it contains most exquisite 
workmanship. 

There is also, in the same slider, a few seeds and seed- 
vessels from a fern. •The various parts of fern will furnish 
you w'ith many objects. * I have sent you a few small por¬ 
tions of the leaves, on the under side of which you will per- 
ceive numerous clusters of seeds, covered over with a fine 
skin or membrane, full of pores or air-vessels for the purpose 
of admitting air to the pods containing the seeds, some of 
these skins arc within the talc sliderjust mentioned.*^These 
pods appear to the naked eye to be the seeds, instead of which, 
each pod, small as it is, contains numerous seeds, which, by 
the assistance of the microscope, may be distinctly seen. 
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‘.■Tlia mirfuteness of these seeil» is astonishing. These may 

seen on some pieces of card, on which I have 
|Jhi||fe®j{iome pods, which, bursting, have discliarged their 
contems on the surfftce of the card. On a piece of the 
fery lcaf,ajs also the cast s^in of an aphis, covered over 
• with seeds by the bursting of the jiods. In the selection 
from the leaves, I have sent specimens of the seeds in 
tliiir various stages towards niieucss, and in which you will 
find much to admire. I have also enclosed, between slips 
of glass, numerous seeds, and seed-cases from the same 
plant, to be viewed as transparent objects ; also a few of the 
smaller leaves, in which you will perceive very fine leticu- 
lations, together with a few transverse sections, cut from 
the roots and branches of the plants. These are vdry beaij- 
tifully marked, and form grand objects indeed, for the 
lucernal or solar microscopes. In the talc sliders before 
mentioned, are also dissections from various parts of the 
sheep tick, the lostnmi of the cimer lectu/ariiis, scales 
from a butterfly, hairs from the cast skin of a species of 
dermestes. The lower lip and palpi of the, cock-roach, 
some curious scales taken from the feelers of a small 


hunting spider, hair from a field-mouse, also some hair 
from a rat, with the egg.5 of the louse which infests that 
animal adlviring^to the hair, minute .scales from some of the 
smaller moths, various ticks taken fioui pigeons, the insect 
described ih Adams on the ruicro.-.eope, as the lobster insect, 
the proboscis of a flea displayed, a very minute acarus, that 
is frequently found running very nimbly over the leaves and 
fruit of the currant tree, variouscast skins from the aphides, 
eggs from the flea of the cat, among which are ah o seen some 
of the caterpillars in the act of coming foith, and others 
quite out, leaving the empty .shells, as ctrious transparent 
objects. Within the la-it talc .slider, No. 12, there is the 
cast skin^f a cimex, farina of the major convolvulus, farina 
of the holly-oak, anlennse of a gnat, parts of the tympa¬ 
nums or drums of a fly, which are situated under the wings 
of the insect. The down attached to the various species of 
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t)ic thistle, aflbrds fine objicts for the microscope; these 
you will have frequent ojqiortunities of collecting. I send 
you a curious specimen of one of the foreign seeds, with the 
down attached to it; in appearance it resembles a shuttle¬ 
cock. Some of this down»l have also placdd between 
slips of glass, and which forms an excellent object. I %lso 
send you the wing-cases of a cimex, placed betweAi talc in 
a box slider. And, between slips of glass, there are w<ng- 
cases of other species of ciniices, together with the head and 
proboscis of one species dissected. The genus cimex affords 
an abundant fieki, from which you may derive mojt splendid 
olijects for your microscope ; the workmansiiip or characters 
displayed in some of the wing-cases, are highly interesting. 
Jletwoch these glasses are likewise some specimens of farina 
from various (lowers, sent you, in order that you may exa¬ 
mine tlnan as opaque objects, by placing a piece of black 
card behind them ; which method I think you will prefer 
to viewing them as transparent objects, as you will then 
have the advantage of si cing the colour of the farina as 
well as the characters, in viewing them as opaque objects. 
Betvrccn anolhor slip of glass I have enclosed four wing- 
<‘ases of one of the common cicadas. Many other wing- 
cases of (his genus are also elegant microscopic objects. 
The I'ucus or sea-weed,fiords niimcrou!*fine objects, a few 
specimens of which I have also placed between glass slips. 
"I'hese I received (rom Brighton, and when exhibited under 
the lucernal or solar iniooscope, they will produce a fine 
efl'ect. Amongst th^; various objects herein enumerated, 
there are some whose clraractcrs are very diflicult to define; 
but, as I before-nieniioned, I have (he loan of an excellent 
achiomafic object-glass from my fjiend Mr. VV. Tulley, so 
I shall feel hup'^jy in placing them before it, in order that 
you may observe the interesting characters contained 
within them. • 

With the foregoing, I also send you two or three species 
of our common cicada, usually ternried frog-hoppers, from 
.some fancied resemblance iu the colour and shape of that 
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animal in miniature. The iSrvte or grubs of this insect 
discharge from their bodies, upon the branches and leaves 
of plants, a kind of frothy matter (called by the country 
people cuckoo-spit), *111 the midst of which they constantly 
re^de, probably for shelter,against the rapacity of sucli 
stioHgei; insects as would otherwise prey upon them, Na¬ 
ture hac also adorned this kind of* ilefence to these insects, 
as*their naked and soft bodies might otherwise be very 
easily injured; perhaps, also, the moisture of this froth 
may serve to .screen them from the sultry beams of the sun. 
On removing the froth, the grub is discovered underneath ; 
but it will not, remain long uncoYered. It soon emits a 
fresh froth, that again hides it from the eye of observation. 
It is in the midst of this froth that the larva goes through 
its nietanjorphoses ; first into a crysalis, and then into a 
winged insect. This may be observed by any person who 
is careful enough to watch when the froth begins to sub¬ 
side a little. At this time, he must put the insect under a 
glass, together with its leaf. The froth evaporating away 
to a white film, fixes the creature to the leaf; soon after 
this, the fly may be seen, first putting out its heaj], and 
afterw\ards by degrees its body. As soon as the fore part is 
out, a small protuberance will be perceived on each side, 
w'hich, every mojnent growing laVger, will soon appear to 
be the wings of the fly, unfolding by degrees. In about a 
quarter of an hour, the whole change is completed ; the fly 
is liberated, its w'ings are extended over its body, and the 
fine silver-like case of the larva, with all its legs and other 
apparatus, will be left behind. The perfect insect is of a 
brown colour, and has on the upper wings two lateral 
whitish spots. It is very common in meadows, 8cc., and is 
.so agile, that when attempted to be cahght, it will some¬ 
times spring to the distance of two or three yards. The 
species of insect I have just described, I have now sent, 
together with the cast skin, and also other species, and 
various dissections of the rostrum, showing the instruments 
for piercing and sucking th|* juices of the plants, from 
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which it derives its sustenance; you will also observe the 
manner in which the rostrum is attached to the head of th® 
insect, resembling, in appearance, the trunk of the ele¬ 
phant; in short, these little creatures will be found, on 
examination, to be very singular and curious in %very part. 

I also send you the, lacquey-moth phalcena nuestrm ; 
this insect is instructed, by an instinct given to ft, to de¬ 
posit its eggs, not only in a place of safety, and where there 
is a sufficient quantity of food to support and nourish the 
larvae immediately on their breaking the shell, but also to 
cement them, with great symmetry, round the smaller 
branches of trees, with, a strong glue, whioh connects and 
binds them together; and this connection is further 
strengthened by the moth filling up all the intervening 
spaces between the eggs with a very tenacious .substance, 
which, by the action of the air, soon becomes as hard as 
stone, and thus are they protected from injury by the wea¬ 
ther, or any other cause. Several of these eggs I send to 
show you the manner in which they lie embedded in this 
glutinous substance. Others I have cut into various sec 
tions,. and placed them on slips of card. The insides of 
the shells apj)(*ar as fine in colour as if coated with mother 
of pearl; and in some of the other eggs, which are cut 
open, may be soon the young caterpillave coiled up. It is 
not easy to describe the beauty of these objects when 
viewed under the opaque speculum; the regularity with 
which they are placed, the delicacy of their texture, and 
the beautiful and ever varying colours which they present 
to the eye, give the spectator a high degree of rational 
delight. 

Lastly, I send for your inspection a very singular insect, 
the notoxus mouoceros ; the peculiarities of its figure are 
very remarkable ; the head is of a dark colour, and appears 
to be hid or buried under the thorax, which projects for¬ 
wards, like a horn; and the whole insect is curiously co¬ 
vered with hair. I imagine it to be very scarce, having 
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seldom met with it ; the specimen I now send I found on a 
flower in the garden. 

In my next letter, ,l will endeavour to point out other 
objects, ec^ually curious with those which accompany this 
paper. 

‘ J remain, dear sir, 

' Your obliged friend, 

ToT. Gii.i, A'j./. IhioMAs Carpenter, 

Remark'^ ami Additions. By the Editor, 

In plate' I. fig 1 is a magnified view of one of the beau¬ 
tiful antennae of'a midge-fly; it is Composed of a series of 
balls, with necks connecting them together, and the balls 
are surrounded with fringes of hairs. Fig. 2 represents two 
of the balls', with their necks and hairs, magnified still more. 

Fig. 3 is a back view, and fig. 4 a side view, of one of the 
capsules of a fern, exhibited on a highly magnified scale; 
and in which the spring which causes the capsule to open 
and discharge its seeds is seen. Fig. 5 arc magnified views 
of two of these seeds. 

Fig. 6 is a magnified view of one of the singular Scales 
taken from the feelers of a small hunting-spider. It is co¬ 
vered all over with a kind of rougl\ granulations. 

Fig. 7 is a highfy magnified view of a portion of one of 
the hairs of a field mouse, as viewed in Mr. William 
Tulley’s achromatic microscope, with the assistance of a 
greyed glass, to cut off the aberrations of the light. Its 
very curious markings are well dispjay*ed. 

Fig 8 exhibits two of the eggs of the insect which infests 
the rat, adhering to a part of one of its hairs, as shown on a 
tolerably large scale. • i. 

Fig. 9 is a magnified view of part of one of the wing-cases 
of a cicada. It i.s very cuiiously marked, appearing as so 
many intersecting paths, surrounding patches of green, each 
of which has a mount within it, and a brown spot in 
the centre of the mount. 



7 


On the ‘Microscope. 

Figs. 10, and 11 are highly magnified views of the inter¬ 
nal and external parts of one of the three instruments in¬ 
closed in the proboscis of a cimex. They are, however, so 
long, that it is quite impossible to intfoduce them on a suffi¬ 
ciently magnified scale, in th|p limit of the plate* ^ 

Fig. 12 is a magnified view of the head of a cicada, the 
upper part of which has two projections^in the fornj of ears. 
Its two compound eyes, one on each side; and its .two 
stemmata or single eyes, in the front of its head, are dis¬ 
tinctly seen. 

Fig. 13 is an external view, and fig. 14, a section of seve¬ 
ral eggs, of the lacquey moth, represented^on a farge scale. 

On viewing the Conlraciile Power of the Blood in 

Curdling. 

In our last volume, page 3.37, we mentioned this singular 
appearance of the globules of tlie blood in curdling, as re¬ 
sembling heaps of similar coins,sliding one beneath another, 
when tlie heaps are thrown down j and as was kindly exhi¬ 
bited to us by Mr. Lister. Since then, we have found that 
an excellent mode of viewing this appearance is, by placing 
a small drop of fiesh blood upon a slip, of glass, and 
instantly covering it with a very thin slice of talc. The 
globules of blood will thus be enabled to assume this inter¬ 
esting situation without the obstruction'Caused by the pres¬ 
sure of another slip of glass upon them, as def^cribed in our 
former communications upon this subject. A high degree 
of magnifying power, is however, necessary to be employed, 
such as that affordeil 
inch focus, for instance. 

On viewing Decomposed (Hass, as a Transparent and 

ttOpaque Microscopic Object. 

Our readers must no doubt have frequently seen window- 
glass, partly decomposed by the action of ampjonia, in the 
windows of stables, and become covered with a pearly coat. 
This coat is capable of being scraped off with a knife, in 
the form of scales or ihiiijlarnina, and has a beautiful ap- 
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pearance under the microscope, both as a transparent, and 
as an opaque object. As a transparent object, the laniinse 
appear coloured yellow, orange, red, purple, and sometimes 
blue, owing to the refraction of the light passing through 
them. Ov wetting them, all the colours disappear, but are 
a gam. restored, when the glass becomes dry. Sometimes 
pieces of broken black quart bottlfes may be found which 
havp undergone this partial decomposition, and their colours 
are even more splendid than those of the window glass. 

("To be continued,) 


II.— Reco/iectious of his Father, t'he late Mr. Thomas 

Gill. the Editok. 

Mu. Gill, was the eldest son of a Lancashire watch and 
clock tool manufacturer, who removed with his wife and 
family from the neighbourhood of Prescot, the original seat 
of this manufacture in England, to Birmingham, where, 
however, he soon died, leaving his widow and six young 
children to lament his loss. 

The Lancashire watch and clock tool manufacturi^ was 
originally established in this country by a colony of Swiss 
Iluguonots, w'lO fled here to avoid a relig'ous persecution, 
and brought with »thcm the knowledge they possessed in 
many valuable arts and manufactures; and, indeed, it is 
to them that this country is also indebted for the introduc¬ 
tion of some of its most important branches in the silk, 
woollen, and other trades; and thete certainly were no 
persons so well calculated to aflbrd' instruction in the very 
difficult art of working steel in perfection. In fact, at this 
present time, the Swiss workmen possess superior methods 
of treating iron and steel, known only to theiftselves; and 
we daily see instances of their great skill, in the construc¬ 
tion of the^r watches, musical seals and boxes, and other 
exquisite mechanical performances. 

Educated in the knowledge acquir^'d by the Lancashire 
watch and clock tool makers, ,Mr. Gdl was thus enabled 
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to carry irnprovemerts into whatever articles he manufac¬ 
tured, and he possessed such an ardour, and so enterprizing 
a spirit, that he succeeded in greatly improving the qualities 
of all those articles w'hich bore the stamp of his name. 
The Editor w'ell recollects, that in his infancy *(now iSp- 
wards of half a century^since), his father was established 
as a tool, file, and saw manufacturer, and in the practice of 
employing both Lancashire and Sheffield workmen, *in 
making the numerous articles comprised in those different 
branches. And, even at the present day, smooth files of 
his father’s making, when but a youth, are yet in^se, and 
are valued bv their possessors at more than >heir weight in 
gold, from their superior quality of not clogging in their 
teeth, as such files generally do. So, likewise, the saws 
of his early manufacture, continued perfect to the end of 
their duration, and what had, perhaps, originally been a 
hand-savv, finally ended in becoming a key-hole saw, from 
the continual filing away of its teeth in sharpening it, thus 
narrowing its original breadth, and yet its quality continued 
perfect to the last. 

It wpuld be impossible for the Editor, at this distance of 
time, to recollect the manifold articles which his late father 
was in the habit of manufacturing in his early days j 
amongst otheis, however,*he is able to meiltion steel elastic 
plated spurs, things then unheard of, the plqted spurs 
usually made being clumsy heavy things, too stiff to bend; 
whereas his were light and pleasant to wear; and the test 
of their goodness waa their branches being capable of 
springing or bending until’ their extremities met, and then 
flying back again to their original extent, when set at 
liberty. 

In his business 6f saw-making, he had occasion to harden 
pit-saws of considerable length, and they being made of 
cast-steel, the greatest nicety was required in uniformly 
heating them from end to end previous to quenching them 
in the haidening liquid. This difficult task he accom¬ 
plished by erecting a rcTer’^eratory furnace of sufficient 
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length, having a fire-place at one end of it, and the flame 
and heated air from which, passing along the horizontal 
flue or working part qf the furnace, was then again returned 
in another flue, fomicd above the furnace, a thin layer of 
earlhen tubes or quarries, sifpported upon iron cross-bars, 
fdlrminj^ the separation between the flues ; and from thence 
the heated air and flame prssed up the chimney. In this 
way, and notwithstanding the fire was at one end of this 
long furnace, yet the flame being made to pass twice 
through it, the heat was rendered nearly uniform, and its 
equality fcf temperature was still further insured by means 
of small air-rcglsters, built in the oxternal wall of the fur¬ 
nace, towards that end of it where the fire was plaped, and 
which had iron doors to them, and by opening which doors 
the excesj? of heat towards the fire-jilace could be abated 
when necessary, always however carefully shutting them 
again previously to heating the saws in the furnace, in 
order to prevent tlieir oxidation by the air, which would 
otherwise have enlered at the register doors. A hanging- 
door at the n[)posite end of the furnace to that in which 
the fire was made, coukl be raised and lowered when ne¬ 
cessary, in order to place the saws in the furnace to heat 
them, and to withdraw them again to quench and harden 
them. 


A reveikeratory furnace of the above kind is useful in 
many other branches of mamifactiKc besides saw'-making, 
and indeed his father frequi'ntly employed it for uniformly 
heating other cast-steel articles j in jTarticular, he had made 
numerous steel ribs, intended to stretch the featheis forming 
the wings and tail of an artificial biid, made large enough 
to contain a man within its body, and who, bv means of 
proper machinery, coukl jiiit the wings and tail into motion. 
This contrivance was the work of a projector, previous to 
the rise balloons, and who thought he should thus be 
able to cause the bird to mount into the air, carrying the 
man with it. We need hardly say, chat beyond making an 
exhibition of his biid at the *l^anihoon, in this metropolis, 
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and where it astonished crowds, who flocked to see it wave 
its wings, and move its tail, it totally failed in its object, 
and the projector, after endeavouring to ascend from the 
roof of a barn, and of course falling to the earth, ^fled away 
himself, leaving the costs of bonstructing his bird unpaid 
for! However, this afibwied the Editor’s father an oppefl:- 
tunity of evincing his great skill in the difficult art of 
working, hardening, and tempering cast-steel, in the manu¬ 
facturing of the above-mentioned steel ribs, some of the 
largest of which were upwards of nine feet in length, and 
yet weighed not more than nine ounces each ! 'yhese ribs 
were made square, and ‘tapered away gradilally from their 
thickest parts, or where they were united to the machine, 
to their ends ; and yet were so perfectly hardened and 
tempered, that they were ae elastic as a waggou^’s whip; 
and, in fact, his frtLer .rcquently caused the trees in his 
garden to be beaten with thorn, to exhibit their w'^onderful 
perfection to his A’iaitcr;-', without in the least degree injuring 
their quality ! 

Mr. Gill was also one of the earliest improvers of the 
ootton»spinning machinery, and for some time carried on 
that business on his ovva account with great success, having 
at an early period spun cotton threads as fine as one hun¬ 
dred and eighty hanks to tire pound, How'ever, some of 
his early friends bccai;.? desirous of uniting in partnership 
with him in this inulertaking, and, in consequence, the 
machines w^ere increased io number, and part of a large 
building, erected as a ^etim-iniil, at Birmingham, w'as filled 
with them. The undertaking would, no doubt, have finally 
proved exceedingly advantageous to all the parties con¬ 
cerned; but, in consequence of some great failures taking 
place amongst thc'Lancashire cotton-spiirners, his partners 
became alarmed, and insisted upon disposing of the whole 
of the machinery by auction. At the sale, it was purchased 
by the late celebrated Mr. James Watt, for his friend David 
Dale, and, no doubt, became the models for his celebrated 
Lanark cotton-works, Mr.* Watt, after completing his 
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purchase, stated, that it was’the finest machinery of the 
kind that he had ever seen in his life. A high compliment 
indeed from one so ^eminently qualified to judge of the 
value of machinery. 

Mr. Gill was early honourtd by the friendship of, and 
w&s continually applied to by, the^ late Matthew Boulton, 
Esq., the founder'of that magnificent establishment, the 
Soho, near Birmingham, in all cases where his superior 
knowledge in the treatment of steel was deemed useful, 
and this before Mr. Boulton had united in partnership 
with Mr.,,Watt} and even after that event, he was con¬ 
stantly in the habit of furnishing tbe cast-steel, which was 
formed into springs by their workmen, suitable for their 
uses in their steam-engines, and which were afterwards 
hardened and tempered by him, and never failed to perform 
their destined offices. On one occasion he was employed 
to make the steel springs used in actuating a machine in 
the nature of the catapulta, and which was contrived by 
a Frenchman, named Loyaute, to throw hand-grenades. 
This machine was put to trial in Mr. Boulton’s pleasure- 
grounds, at the Soho ; and the Editor having placed, him¬ 
self behind it, in a convenient posture to watch the path 
of-the grenade about to be thrown from it, was nearly 
killed by an ironV-ompound pulley-block, or sheave, which 
was employed in drawing down the arm of the catapulta, 
by means of an iron chain; and the chain breaking, the 
pulley-block w'as projected with such force backwards, as 
to strike ofl:' the arm of a tree iaimcdiately above the 
Editor’s head. 

One of the most important pursuits which Mr. Gdl ever 
engaged in, was his retrieving the reputation of English 
swords, which, in the year 1783, had fallen into such de¬ 
served ill-repute, that an English officer would not trust 
his life to«the hazard of the probable failure of his English 
sword-blade, upon any consideration whatever; although, 
only a century preceding, James the Second passed an act 
expressly prohibiting, under s»vere penalties, the impoita- 
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tion of swords from Germaiiy, or any other nation ; a clear 
proof, that, at that period, the English swords were suflS- 
ciently good to be relied upon. However, in the year 1783, 
a petition was presented to the Lords of the Treasury, by 
the London sword-sellers, playing leave to imflbrt sw®rd- 
blades from Germany duty free, under the degrading idea, 
that those of English manufacture were.of an infertor qua¬ 
lity, But as a friend to the manufactures of England, the 
late Duke of Norfolk, then Earl of Surrey, and one of the 
lords of that board, w’rote a letter to a gentleman of Shef¬ 
field, Mr. Eyre, dated October 1, to the following purport: 

“ You will please iqform those whom it may concern, 
that a petition hath been this day presented to the Trea¬ 
sury, praying permission to import swords and sword-blades 
from Germany, duty free, on account of the infeaor quality 
of English blades. I should be very happy that any in¬ 
genious manufacturer of Sheffield would supply me with 
such information, both as to price and quality, as would 
enable rne to remove so disgraceful a reflection on English 
ingenuity.” The business of sword making being, how¬ 
ever, ^ more immediately within the province of the Bir¬ 
mingham manufacturers, Mr. Eyre sent Mr. Gill an extract 
from his lordship’s letter, who thereupon, in December oi' 
that year, presented a memorial to the Xight Honourable 
the Ijords of the Treasury, stating that sword-blades could 
be made by him of as good a quality as those from Ger¬ 
many, and praying that the comparative goodness of those 
of both countries migjit be examined into. In consequence 
of which, ^a letter was •written by Mr. Sheridan, to his 
grace the master general, and board of ordnance, and in 
answer thereto it was remarked, “ that the board of ord¬ 
nance does not*furnish any swords to the regiments of 
dragoons; but they apprehend the error has arisen from 
the application of colonels of regiments of dragons, who 
supply swords for their own corps; nevertheless, if their 
lordships wished an investigation of the matter, and they 
would direct a number of fpreign swords to be sent to the 
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Tower, tlie board would givd directions to have their good¬ 
ness examined and compared with those of Birmingham.” 

This answer was sent the 7th of January, 1784, and 
there the business ended. No foreign swords were ever 
s«it to the Tower fer the above purpose, nor was any trial 
of Iheir comparative goodness ever made ; and it was not 
till tht year 178(i, that Mr. Gill obtained the object of his 
phrsuit, though he had made repeated and fruitless at¬ 
tempts for that purpose. For, on an order for ten thousand 
horsemeti’s swords being istaied by the East India Com¬ 
pany, winch was divided indiscriminately aniongst English 
and German vianufacturers, rdr. Gill, being still anxious 
for the comparative proof, presented a petition to the com¬ 
mittee of shipping of the East India (Jompany, requesting 
that all the swords of the different countries and manufac¬ 


turers might be proved by a test, so as to ascertain the 
difference of their qualities. This produced an order for 
that purposes and a resolution that none but such as on 
inspection and proofs stood that test, should be received. 

Accordingly, v/hen the swords were sent to the coiiqmny’s 
warehouse, they underwent an examination by a test or 
machine, recommended by Matthew Boulton, Esq., of the 
Soho, for trying the qualify or temper of tin sword-blades ; 
namely, by forci«g the blade irito'a curved state, and which 
reduced its length of thu ty-six inches to twenty-nine and a 
half inches only, from the jioint to the hilt. The result of 
this trial proved, that Mr. Gdl had two thousand six hun¬ 
dred and fifty swords received, and .only four rejected. 

That of the German swords, fourteen hundied were re¬ 
ceived, and twenty-eight rejected, being in the proportion 
of thirteen to one of Mr. Gill’s. 


And that of the other English swords,'xuily two tliousand 
seven hundred were received, and one thousand and eighty- 
four rejected ! 

It was owing to the parsimony of the London retailers 
of swords, that the English sw'ordr- fell into disrepute; the 
fact was, they employed unniJliilful workmen, and bought 
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goods of an inferior quality*. To corroborate tliis fact, it 
may be necessary to relate a case in point:—A London 
dealer having executed a commission for swords for General 
Harcourt’s regiment of dragoons, prior to its going to North 
America, in the war of the rfjvolution of that cotintry, «vas 
called upon by the General on his return to England, apd 
upbraided by him in the seveiest langui^c of repronch, for 
having supplied his troops with swords of so base a quality, 
that they either broke to pieces, or became useless, in the 
first onset of an engagement, by which many of his brave 
soldiers were unworthily olaughtcred, and his o\^n person 
exposed to the most iramment danger. Ip this distressed 
predicament, the contractor applied to Mr. Gill, who had 
never before supplied liim with any sword-blades, in conse¬ 
quence of another regiment wanting some at th^t time, to 
know at what pi ice he could render swords of such a qua¬ 
lity as to bear what he, the contractor, called a severe mode 
of trial, namely, striking the sword with violence upon a 
large flat stone. But Mr. G'd!, in answer, told him he 
thought it by no means so severe as it ought to be, to de¬ 
termine properly the real quality of swords; and that he 
woulcf engage to seive him with such as should stand a 
much severer test, at an advance of only nine-pence for 
horsemen’s, and six-penee for small swords, more than was 
given to other makers for those of an inferior quality. In 
fact, besides subjecting his sword-blades to ’the test of 
bending them in Uie manner above-mentioned, he caused 
them to be struck fle^tv/ays upon a slab of cast-iron, and 
edgeways upon a cylinder of w rought-iron, frequently a 
piece of a gun-barrel, which they often cut into two parts. 
Nay, so exceedingly tough were they, although made of 
east-steel, that, after cutting a gun-barrel asunder, he would 
frequently wind one of them aiouiid it in the manner of a 
ribband, without its breaking; and indeed the gjeater part 
of the blade would recover its original straightness, the 
part nearest to the point only remaining in a coiled state. 

The result of this great success was, that he was very 
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frequently applitd to for his su])erior sword-blades, even 
by German officers, wlio preferred them to those of the 
manufacture of their own countiy. Neither did he content 
himself with improving the quality of his sword-blades, 
bu*! he likewise studied their einbellishmeut, both by blueing 
and gilding them in the most elegant manner, and by em¬ 
bossing them, and in which he employed the talents of the 
firsst-rate artists. 

Besides his business of a sword-cutler, Mr. Gill was also 
a large contractor for the supply of ironmongery stores to 
the officQof ordnance, and which also included the supply 
of tools and materials for the ufe of the royal military 
artificers ; and, in fact, in one year in particular, he supplied 
such to the amount of upwards of one hundred thousand 
pounds sterling! And, indeed, so voluminous were the 
accounts, that it cost the life of one of his most expert 
clerks to get through them. In fact, the ordnance granted 
him imprests to the amount of tifty thousand pounds, in 
one instance, and thirty thousand ])Ounds in another, to 
enable him to execute those large supplies. 

lie was also the first gunmaker in this country udio set 
up, as it is termed, or put together, musquets, carbines, and 
pistols, for government use, out of London. During the 
French revolutiiAiary war, however, the ordnance finding 
the supply from the London gunmakers to be insufficient 
for the extensive demand for fire-arms, determined that 
they should likewise be set up in Birmingham, from whence 
indeed the locks, barrels, brass-work'^ See., had always been 
procured ; but the arms were set' up under the inspection 
of viewers, in the Tower of London. And accordingly he 
wrote to the Editor at Birmingham, whilst he himself was 
in London, desiring him to wait upon ""the Birmingham 
gunmakers, and to apprise them of the wishes of govern¬ 
ment on fchis head, and likewise to inform them that he was 
determined government should not be disappointed, and 
that unless they would undertake <he task, he would him¬ 
self become a gunmaker. Trfiey, however, were so much 
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alarmed at the thoughts of sitting up fire-arms under the 
rigid inspection of the view-masters, having merely been 
makers of musquets for the African trade, and the mer¬ 
chants, and of ordinary pistols and *fowUug-pieces, that 
although their workmen vvcre^ut of employment,* owin^ to 
the war putting a stop to their trade, yet not one of thejn 
would venture to cmbar*k in the undeilaking. On this, 
Mr, Gill brought down into the country with himantn- 
specter and view-masters from the Tower; a proof-house 
and view^-rooms were constructed in the vicinity of Bir¬ 
mingham, upon tlie borders of a navigable canal, and he 
commenced tlie important object, in which jndeed he w'as 
greatly assisted by the care and diligence of the inspector, 
and [)roof and view masters, his task being chiefly confined 
to the financial department; and after having tl^us readily 
fallen into this iinportiint pursuit, and succeeded for several 
years in^flbrding coinj>lete satisfaction to the inspector and 
his officers, and ooiisenuently to the board of ordnance 
itself, the Birminirliam truninakers at Icnutli beo-an to rouze 
themselves, and endeavour to share in the work ; and with 
this intent, to endeavour to get back their woi'kmen from 
Mr. (jrill; this, however, government would not permit, 
and they w'crc tberefore under the necessity of procuring 
others. About tliis period also, the lei^e of a powerful 
forge and waler-niills, situated in the midst of the gun- 
barrel welders, having exj)ircd, Mr, Gill took *a lease of 
them, and thus completely established himsoif as a manu¬ 
facturer of g'un-barrcl%also. However," in process of time, 
the other Birmingham gmunakers entered into the business 
of setting up fire-arms, and, dnnng the late wars, have 
rendered the most essential services to government. 

The forge and* nulls above-mentioned W'eie constructed 
upon the usual plan, of the water-wheels running as fast as 
the winter could drive them, and, consequently, to^tlie great 
waste of their power. They w^ere, likewise, at the end of a 
long lease, in such a state of dilapidation, that they required 
nearly an entire renovation,^and, accordingly, were taken 
upon a repairing lease for the long period of ninety-nine 
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years. The Editor then prevailed upon his father to adopt, 
in the construction of the new water-wheels, the scientific 
principles established by the experiments of the celebrated 
Smeaton; namely, that in overshot water-wheels, the peri¬ 
pheries should not move wit»h a greater speed than three 
ffte£ per second. This slow motion being however so very 
dift'ereht from the,usual speed of such water-wheels, it was 
determined that the novel experiment should be first tried 
by the removal of a small water-wheel, of only twelve feet 
in diameter, and over which, when the mill-pond was full 
and the,head and fall was twenty feet, the greater part of 
the water was, thrown, without ny^uch of it entering the 
buckets ; in short, it was the most wasteful water-wheel in 
the works. In place of this, another water-wheel, of six¬ 
teen feet i*n diameter, was substituted ; and instead of being 
an over-shot, it was what is termed in this country a back- 
shut, and in the United States, a pitch-back, water-wheel, 
the water being laid upon it behind, near to its top, and its 
motion being in the same direction with that of the water 
flowing from it, so that, in time of floods, it was less ob¬ 
structed by the back-water, or tail-water. When this 
wheel was completed, it was found that all the water it re¬ 
quired would have passed through a hole an inch square 
only, and that iilstead of moving at the rate of three turns 
per ininutf, as intended, it made two and a half revolutions 
only, and yet it performed its work, that of actuating two 
pairs of large forge-bellows, most perfectly. The success 
attendant upon this first experiment, led Mr. Gill to con¬ 
struct two other water-wheels, the one of sixteen feet in 
diameter, and five feet in breadth, with deeper buckets 
than usual; and another of the same diameter, and ten 
feet broad ; and by dividing the work of boring and grind¬ 
ing gun-barrels, and grinding and polishing sword-blades, 
between* these two water-wheels, the expenditure of the 
water was very greatly economised, and the mills also ren¬ 
dered much more powerful. 

(Ta bt tiniinued,) 
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III. — O// the iingular Whining Mohan of a Watch-glass, 
without any apparent cause. Communicated to the 
Editor, by Mr, Charles Whe^atstone, of Conduit 
Street. 

Mr. Wh katstonk first sa\v*tliis curious effect at the fliop 
of a Lapidary, in Edinlvirgh, about a year and a half sinee; 
but it has only recently been recalled to his notice.* 

If a watch-glass be placed, v/ith its convex side down¬ 
wards, upon a plate of glass wetted with water, and the 
plate be inclined in a proper manner, it will soon begin 
to gyrate, or assume a circular movement, in addition to the 
sliding one, occasioned by inclining the glass plate; and 
this circular motion may be continued at pleasure, by so 
changing the inclination of the glass plate, as to cause the 
watch-glass to continually traverse along the edges or sides 
of the plate. Nay, by dexterous management, it may even 
be caused to run up hill, w’hilst the circular movement 
of the watch-glass continues, owing to its momentum, 
or vis inertia. 

No satisfactory cause has as yet been given of this 
curious effect; the water is attracted in a circular form, un¬ 
derneath the centre of the watch-glass, and it is thought, 
exerts a tangential influence upon it, as it is carried along, 
and thus causes it to assume this circula^ motion. 

The lapidary had formed the Scotch topaz irjto portions 
of solid spheres, and pretended that they must be neces- 
fiaiily employed to produce the above singular effects; 
a coimnon watcb-gRiss, hovveicr, is fully sufficient for 
the purpose. 


IV.— On the Union of Mechanical Skill with the Highest 
Attainments in Science, liy Dr. Thomas P. Jones. 

(^Covtmued from Vol. V. page ST4e*) 


The manufacture of pottery had remained in England 
in a comparative rude state^ until Mr. Josias Wedgewood, 

c 2 
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about sixty years ago, effecteb in it a complete revolution. 
The porcelain used by the opulent, was imported from 
France, to the great disadvantage of the English manufac¬ 
turer. Wedgewood was the son of a potter in Stafford¬ 
shire, and, from his early youth, was employed in his father’s 
biisiness. His education was very limited, and his patri¬ 
mony jmall; but, his mind was vigorous, and he soon 
manifested its superiority, by the improvements which he 
introduced. 

By him was invented the Wedgewood, or Queen’s-ware, 
which n^t only excluded the foreign manufacturer from 
the market, but also supplied a l?rge quantity for expor¬ 
tation, and gave a new spur to trade, extending the busi¬ 
ness far beyond all former example. He made himself 
acquainted with chemistry, instituted a vast number of 
experiments, and discovered various materials, applicable 
to his business, forming many new species of earthen-ware, 
and porcelain, both useful and ornamental. As he acquired 
wealth, he liberally expended it for the promotion of the 
arts, particularly in their application to his own business. 
The figures on his cameos and intaglios, rivalled the pro¬ 
ductions of ancient Greece. The Portland vase, found 
in the tomb of the Emperor Severus, he imitated, with per¬ 
fect success, in fi^’m, in colour, an6 in the grace and beauty 
of the figures with which it was enriched. 

By his means the district which he inhabited became 
the centre of a vast population, and a place of great wealth. 
He lived highly esteemed for his moral and intellectual 
qualities, the associate of men dis'tinguished for genius and 
science, and died universally regretted, in the year 1795. 

Sir Richard Arkwright, the youngest of thirteen children, 
whose parents were in indigent circumstanbes, was originally 
a country barber; but although he enjoyed neither the ad- 
vantages*of fortune, or of education, nature had endowed 
him with a fine mechanical genius, and an untiring ardour 
in the pursuit of his objects; these qualities enabled him 
to rite above the numerous obstacles resulting from obieu- 
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rity, from poverty, and from*prejudice; procuring for him 
both rank and title, and enabli ng him to accumulate a 
princely fortune. His first recorded mechanical effort, was 
in the pursuit of the phantom, perpetual motion; a phantom 
which has misled a great number of men, posseSsing nvore 
mechanical genius than scientific information, and has 
sometimes beguiled those who had some, claims to I'frarning. 
Arkwright was induced to abandon his chimera, and** he 
then turned his attention to the improvement of the ma¬ 
chinery for the spinning of cotton. At this period, cotton 
was scarcely known in Great Britain as an article of com¬ 
merce, whilst at the pre^scnt day, it is in a ^Jommercial and 
manufacturing point of view, the most important ; em¬ 
ploying a large portion of her population in the various pro¬ 
cesses connected with it, and increasing the national wealth 
in an unexampled degree. 

An individual, obscure, and apparently powerless, was 
destined, by his mechanical skill, to produce this mighty 
revolution ; the business w'hich he created, caused towns 
to be founded, where, otherwise, hamlets could scarcely 
have existed ; and has given to the cultivator of the soil in 
our OH’ii (the United States), and many other countries, a 
most important article of produce, exhausting it but little, 
remunerating the laboi/ier for his toil, ind furnishing to 
every civilized country, innumerable articles of comfort and 
convenience. Before dismissing this eminent individual, 
we will remark, that the essential improvements made by 
him, remain with littlp or no alteration to the present day; 
these are, the ingenious mode of drawing out the cotton by 
means of rollers, and the beautiful process of delivering it 
from the cards in a continued fleece. The mechanical 
genius of Arkwright was not his only excellence, for after 
having carried his inventions into complete effect, he intro¬ 
duced into the manufactories in which he was concerned, a 
degree of order, cleanliness, and industry, altogether unex¬ 
ampled in any similar establishment. After speaking of 
the improvements made by ^rkwright,in the manufacturing 
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of cotton, we are led, by a natiifal association, to the steani- 
enginc, as it came out of the hands of that scientific me¬ 
chanic, Watt. At the time when Arkwright was bringing 
his machinery to perfection. Watt was a mathematical in- 
strument-iflaker, in Glasgow. .Having attended the lectures 
of,Dr. Black, who was then professor of chemistry in that 
place, htf had becoipe acquainted with the doctrine of latent 
heat, as discovered and taught by that eminent individual. 
A working model of the atinospheiic steam-engine was 
placed for repair in the hands of Watt; and he was led to 
remark thg great waste of heat, in the condensation of the 
steam ; a waste, the amount of whjch could be estimated 
only by one possessed of the scientific knowledge which he 
had derived from Dr. Black. To obviate this, required 
that singular skill which he displayed in the improvements 
which he introduced ; producing economy in fuel, acquiring 
a vast accession of power, and lendering the motions of the 
machine so equable and manageable, as to adapt it per¬ 
fectly to the purposes of the manufacturer; thus giving him 
a first mover, which he could use wherever a small quantity 
of water, and the requisite fuel, could be obtained. ^ The 
steam-engine, therefore, contiibuted in an eminent degree 
to the success of tlie cotton manufacture, as well as to that 
of many others. * * 

We shall have occasion to exhibit to you, at some other 
time, various proofs of the eminent skill of this philosophical 
mechanic, who, whilst he acquired the wealth which he so 
well deserved, gave to his country, and to the world, an in¬ 
strument more powerful in its operation, and more general 
in its application, than any previously known. At the 
Chacewater mine, in Cornwall, there is a steam-engine 
erected, of 1010 horse pow'er, and, of qourse, performing 
the labour which would require the employment of 3030 
horses, sujiposing a hoise to perform 8 hours constant la¬ 
bour, m every twenty-fum. By this engine, a mine of 
600 fathoms deep is kept dry. In numerous instances, 
mintts which had been abandoned, in eonseqncnce of the 
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impossibility, or the expencd^ of keeping them from water, 
are now worked with facility and profit; and the engine is 
applied to a variety of purposes, too numerous to detail. 
In the structure of the steam-engine, in its present improved 
state, we see the application of the principles of Mechanical 
philosophy, in a number of beautiful and ingenious contri¬ 
vances, which give to its motions the appearance df intel¬ 
lectual impulse ; whilst a knowledge of the most recondite 
principles of chemical philosophy is displayed in the forma¬ 
tion and arrangement of its several parts ; exemplifying in a 
manner the most striking, that “ knowledge is pojver,” and 
proving the correctness the observation, that this machine 
is " a present from philosophy to the arts.” 

(Tf) he continued,) 


V .—On Mr. Ross Winans’s Improved American Car¬ 
riage for Rail Ways, and on Rail Wa^s. Rj/J. L. 
Sullivan, Civil Engineer*. 

The jinblic works of our country have received their im¬ 
pulse, and public opinion is daily attaching to them an in¬ 
creased value. The. form first given to them had a direct 
relation to the more iiniiiediate and most 'important object, 
the domestic trade of the States to which they belong. 
But there is also another valuable object, not always suffi¬ 
ciently distinguished, namely, profit from transjiort. The 
agricnltu/e of our extensive vallies, and the minerals 
abounding in their mountainous borders,, demanded canals; 
and favourable ground, with abundance of water, recom¬ 
mended them. But revenue from transit commerce ori¬ 
ginating beyond the borders of the State, most active when 
the western waters are favourable to conveyance far into 
the country, the elevation of the intervening grcnind, and 
our climate, seem to prescribe rail-road communications. 

• From the " Journnl of the Franklin Institute/’ This carriage is patented 
in thi» country. i 
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The reasons which induced the intelligent citizens of 

o 

Baltimore: not to rest contented with the Potomac and 
Ohio canal, but to updertake a rail-road of unexampled 
extent and boldness of design, in order that merchandise 
from that* city might reach tfic Ohio seasonably, are ob¬ 
vious ; und if general considerations were sufficient to jus¬ 
tify tln/c rcsolutiw before the new carriage was known, 
ho\V much more confidence may now be entertained, since, 
by this invention, the Alleghany mountains will be traversed 
with as mud) useful etfect as the plains of England have 
liitherto l^en ; and steam power add unexampled expedi¬ 
tion to unjirecedented economy. , 

While, therefore, the products of Virginia and Maryland 
from along the tiibutaries of the Potomac, must give 
ample occupation to that canal, as those of New York do 
to Erie, and as Pemisylvania must to those formed by this 
state, it will be found that more must be done ; that the 
system of connnunicatioii will be incomplete until Phila¬ 
delphia draws her supplies of merchandise from New York, 
by the facility of a rail-rc-id ; and (he interior of the States 
shall reach the wheat maiket in winter, by a continued 
rail-road, th.e whole <hs(unco Iroiu Carlisle. It is alone by 
economy of access to market, that the flour of Philadel¬ 
phia can be affbrdt-d as low as wih be that of Baltimore. 
And Nenv Jersey w'ill make her canal, but will not neglect 
a valuable source of revenue more sure, from a rail-road for 
winter travel. 


The opinion appears to be establisl>ed, that our country 
requires a dilferent kind of rail-road fiom that employed in 
England. The comparative density of her population, the 
immensity of her trade, and the moderate extent of her ter¬ 
ritory, are all contrasted with our widely rtetended States, 
und spare population ; but while the greatness of our agri¬ 
cultural pBsduce supplies the deficiency in the comparison 
as to quantity, there remains with us the present disadvan- 
age of great dislanccs, tlie uncommon length of our public 
works of this kind. Less expensive modes of construction. 
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in order that the investment^may not be a loss of value in 
the first hands, seems indispensable. 

Various forms of rail-ways have been suggested, and 
some of them sacrifice durability too much to cheapness. 
I aim, therefore, to show, how»there may be saving enough 
in capital to allow, besides ample dividends, a reservation 
from revenue, to form a renovating fuiid.^ If this ftmd is 
allowed to accumulate at compound interest, rail-roads»of 
a kind suitable to our climate, may be among the best pro¬ 
perty, because they are not liable to be rivalled, like turn¬ 
pike-roads, by free roads. Rail-ways cost too much ever 
to be free ; besides, they must have appropriate carriages, 
owned by the proprietors of the roads, in order that the 
public may have full accommodation. The public has the 
same interest with the owners, in there being an ample 
number of wa£rc.ons. 

Perhaps it will be found tliat a rail-way of the following 
description will couibine economy with long duration. It 
will not indeed be elegant, but substantial. 

No rail-road can be of lone: service that is not substan- 
tially and accurately made. We may use cheap materials, 
but the foundations and workmanship must be perfect. 
In England, they employ much broken stone, for reasons 
not so applicable to our plan as to theirs.It serves to keep 
their stone blocks in place, and to fill the treiudies in which 
they rest. But great care is to be taken to fo’rm under¬ 
drains, and they also take other precautions to keep the 
earth dry, and conseqpently hard. We should have occa¬ 
sion to go to more expense for the same object, if it were 
accomplished effectually. They have only to guard against 
the eflects of one foot of frost in depth, but here it pene¬ 
trates two or throe feet. Ice must not be sufi'ered to form 
among the foundation, and it must therefore be kept dry. 
But when our plans and estimates propose an invitation of 
the English rail-way, how is it that the cost is made to ap¬ 
pear less, notwithstanding that the iron and labour here 
cost double the expense ? ^It is because the ground-work 
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is not deemed necessary to betso guarded with precautions. 
Again in this there is danger of saving too much. 

Timber is so })lentifui in some parts of our country, that 
nothing seems eusiei' than to have a rail-road, by laying 
dojs^n crois-sleepers, surmout{,ting them with string pieces, 
and these latter with iron. But how long will it be before 
the decey of the surface in contact with the ground will 
disturb its level and parallel, and the travel upon it tear it 
to pieces ? Posts set in the earth, will be more substantial, 
and they may be guarded at the surface in the following 


manner. 

It is well known that all posts rot only at, and a little 
below, the surface of the ground, w'here heat and moisture 
combine. Now it has occurred to me, that these two 
causes of decay may be counteracted, by surrounding those 
parts of the posts by pavements set in lime, or Roman 
cement. 


Another mode propo.sed to save expense, is recommended 
for the Boston and Providence route. It is that of long 
stones set edgeways on broken stone, to receive a plate-rail. 


But besides the difficulty of fastening iron to stone, this 
plan places the rails too near the surface, and suf^jects 


them to be covered with ice. The foundation must also 


be rammed cquallj^ solid thronghoifct, or otherwise the pass¬ 
ing of four ton loads will depiess the string-stone where 
least suppoltcd. It has, besides, more liabilities to derange¬ 
ments than posts, and cannot cause much saving, if the 
requisite drainage is properly done. ^ 

Perhaps the cheapest plan, coi^sistcnt with firmness, is 
the following. Let the object be to make as much of the 
road permanent as can be done at an ordinary expense. 
Let embankments be made solid at onotq by puddling 
them. Where wood is used for posts or piles, let them be 
protected with the cemented pavement, be set in puddle 
filled with stones, and their heads be also protected; or, 
instead of broken stone and stone blocks, set. rough stone 
posts, three feet in width, and gne foot out of the ground; 
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their heads being hewn smooth^ and also drilled, to receive 
a treenail in each, with which to secure the bearing tim¬ 
bers together and firmly dowm at once. 

If the bearing timbers are of chesnut, they will be very 
durable, if split or sawed from«the heart of the trfte to its 
circumference ; because quarters or eighths of the tree,., 
thus prepared, will shrink equally, and not crack. Being 
also lodged upon the heads of stone posts, they will not 
decay at the parts in contact; the horizontal scarps should 
have their surfaces separated by the intermediation of a 
cement formed of lime and pitch, a composition used by 
shipwrights. ^ , 

The form of the timber allows the heart angle to be 


placed uppermost, and to be taken off, and a surface formed 
thereon of three inches in width, for the reception of the 
rail. A tree of two feet in diameter, will aftbrd eight 
pieces, of nine inches in depth, and with a base of nine 
inches • and these dimensions, if the posts are even ten 
feet apart, will be sufficient to bear loads of four tons, and 
also be of sufficient lateral stifi'ncss. 

'I'he upper surface of the bearer is liable to be heated by 
the iron while exposed to the sun, and to shrink and crack. 
To prevent this, the plate may be put on with screw-bolts, 
reaching through, with ■^washers and sci^ew-nuts below; 
but to give the rail a firm bearing, and allow the cement 
of lime and pitch placed under the plate to remain, two 
rows of inch nails, and an inch apart every way, may be 
driven evenly with the,surface of the wood ; and then, if 
the upper surface of the*plate is convex, the wheels will 
run along the middle, and the pressuie be equal. The 
passing load will not have a tendency to loosen this rail, as 
if it was made flai, for a flat rail cannot be mathematically 
a true plane. 

The modes of crossing roads, rivers, &c., are nat essen¬ 
tially changed by this plan. 

The carriage requires a rather minute description to be 
understood by those to whoiy it is now for the first time 
presented. 
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If a rail-way is formed firm, smooth, and level, the re¬ 
sistance to be overcome is only friction at the axles, and 

•f ' 

gravitation, when the load is ascending. The latter being 
a uniform force, when resisting the ascent of carriages and 
tlftir loafi, its ratio, according to the height of the plane, 
is alike applicable to the old and^ the new waggon. Fric¬ 
tion nfust ever Qxist, however lessened by the polish of 
sifrfaces, and the use of oil, in proportion to the weight 
pressing them together. The experiments of Vince proved 
it to be a uniformly retarding force; those of Colomb, that 
velocity,, increasing in geometrical progression, only in¬ 
creased it in arithmetical progress^!!. And we have, you 
well know, the experiments of Emerson to prove the pro¬ 
portion of power to weight, when metals of different kinds 
move on paeh other. It seems agreed, that iron and brass 
require one-fifth. 

liut w'hen the surfaces in question are those of an axle, 
and the nave of its wheel, the friction is placed under cir- 
cumstanees to be overcome by the augmented power of the 
lever, that of the second class, which, of course, common 
wheels arc well known to be. 

The mechanical ingenuity of England, apjjears to have 
been directed to the perfection of the rail-road and engines; 
the carriage had received no fa^thcr improvement than 

This had achieved the important ad- 
the power, according to general prac¬ 
tice, to the one hundred and seventy-fifth part of the load. 

In this stage of the art, Mr. Wituns conceived the idea 
of combining in one carriage, the first as well as the second 
classes of the lever. The eifect of friction rolhu's, and 
friction wheels in machinery, were, no doubt, as familiar to 
his, as to other mind#; but to make a convfenient carriage by 
this combination, principally for rail-roads, then only be¬ 
ginning to be thought of in our country, was worthy of any 
mind familiar with mechanical science, and practised in 
ingenuity. It was not, until some time had elapsed, that, 
in 1826, he presented his first,model at the Patent Office, 


good workmanship, 
vantage o^ reducing 
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with the inquiry, whether tfcis combination in a carriage 
was known there. Learning that it was not, he deposited 
it in evidence of his right, and subsequently made that 
form of a compound carriage which is described as 
follows: » * » 

The wheels of common carriages operate as levers of the 
second class, because the wheel turns on the axte; but 
when the axle turns with the wheels, it operates as lever^of 
the first class, or as a windlass. 

The main travelling wheels of his carriage, are of the 
latter kind. The fixed axles pass through the wb|:els, and 
extend about nine inches from them, on each side ; the last 
three inches thereof being converted into smooth gudgeons 
or pivots. These enter the upper parts of the rims of 
the secondary wheels (those of the second class of the 
lever), which, in this modification, are placed outside 
the large wheels, but do not touch the ground, and are of 
about half the diameter of the large wheels. They have 
each short axles, which work in brasses, placed underneath 
the side pieces of the frame of the carriage, and between 
which,they are lodged. 'I'heir rims hanging on the gud¬ 
geons, their short axles bear up the load-frame ; and when 
the primary wheels roll forward on the rail-road, their axles 
turn, and the gudgeons* roll in, on, and “tinder the smooth 
surfaces of the rims of these outside wheels, which, of 
course, revolve slowly ; and turn perhaps once, while the 
large wheels and axles revolve ten times; the bearing 
or rubbing axles moving thus very slowly, perhaps no 
attainable speed of the carriage would cause them to heat. 

This form of the carriage thus requires no fixtures ; but 
in essential parts arc combined naturally together, and work 
without any liability to separate. Nor is there any friction 
but that o^ the small axles, which it is the object of the 
leverage to overcome. The friction, nevertheless., must be 
still there, however slow they move. Comparative slowness 
is incident to leverage. The space described by the sur¬ 
faces, may be a good index pf the power employed in this 
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case; but the experiments* of Walker and others, have 
shown that the ratio of resistance is as the weight, nearly ; 
and not as the velocity. Indeed, it is evident that the mo¬ 
tion of the one end, and of the other, of a lever, is relative. 
The gaih of power is neither augmented nor diminished, by 
^tlie q^iickness of the application. 

ThitS the conipound leverage of this carriage conquers 
the resistance of friction, and allows the augmenting the 
quantity of the load. The horse draws the instrument of 
his power, as a part of his labour. His speed, like that of 
the steam engine, would accelerate, till the force and 
the resistance balanced each other, or steadiness was 
attained. 

(To bt eon4irtued,J 


VI .—On a New and Improved Plan of Constructing Iron 
Rail-waps and Carriages. Bp the Chevalier Baadek, 
of Munich*. 

Munich, March lOth, 1828 . 

It is generally acknowledged by the most eminent engi¬ 
neers, and by the most impartial writers on mechanical 
subjects, that the present construction of rail-ways, and of 
the carnages or»waggons conveyed upon them, is still very 
far from being arrived at that degree of perfection of which, 
by their principles, they appear to be susceptible; and it 
cannot be denied, that, upon the whole, this most invaluable 
invention is yet in a state of infancy. 

To this imperfect state it is*, undoubtedly owing that 
these artificial roads, though known, and partially used, 
for a century past, have not till now been extended over 
whole countries, and used for all sorts of»conveyance; and 
that the greater part of those companies which, a few 
years agp, had associated themselves for the establishment 
of rail-ways, in dificrent directions, all over England, have 
been dissolved; and almost none of those numerous and 

• From tli« “ Journal o%-the Franklin fnatituta.” 
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magnificent projects, which ^ere announced in the English 
papers, have been carried into execution. 

It is, therefore, my opinion, that before any important 
and extensive plan of this kind can be adopted with a cer¬ 
tain prospect of success, it will be necessary to bring th#se 
roads, with their vehicles, and all their other mechanical 
contrivances, to a higher degree of perfet^ion, by removing 
all the difficulties and inconveniences to which, in their 
present state, they are subject. 

In the first place, on the flat rails, or tram-ways, as well 
as the edge rails, the continual rubbing of the wheels 
against the upright rims of the plates, or o( the projecting 
flanches of the wheels against the sides of the rails, cause 
a considerable resistance, by which not only a great part 
of the moving power is wasted in an useless manner, but 
they also tend to loosen the rails, and to disturb their foun¬ 
dations. These effects are particularly visible on all those 
sorts of rail-ways where the carriages are drawn by horses, 
who, by their trampling, shake the sleepers, and the whole 
foundations, in such a manner, that the rails become loose 
in a short time, and their joints arc displaced; their ends 
stand up, and their parallelism is destroyed ; the immediate 
consequences of which are an increased resistance, violent 
jolts, frequent breakingpof the wheels and rails, continued 
repairs and delays, and the speedy destruction of the whole. 

In the second place, where horses are employed, the flat 
as well as the edge rails, but particularly the first kind, are 
continually filled and,covered with sand, gravel, or mud, 
thrown up by the feet of ‘the horses, so that the rails often 
become so obstructed as to occasion a considerable resist¬ 
ance to the carriages passing on them. 

Tliirdly, with regard to the waggons or carriages used 
upon either of these rail-ways, their present construction is 
so clumsy and defective in every respect, that th§y hardly 
deserve the name of machines. As both axletrees are im- 
moveably fixed to the body of the waggon or tram, so 
these vehicles can only move^forwards and backwards in a 
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straight line, and the least deviation from the straight line 
occasions a very considerable rubbing and friction of the 
wheels upon the bottom, and against the sides or rims of 
the rails ; and, of course, produces a great additiotial re- 
sictance,*^together with a mof^t destructive wear and tear of 
J;he wheels and rails. 

Fourthly, on^such places wlici’c a rail-way ceases, or 
w^iere it must be interrupted, which is unavoidable upon 
long lines, passing through towns, over long and narrow 
bridges, ccc., these waggons are incapable of leaving the rails 
and being brought over any common roads, paved streets, 
or other grourjd. They must, therefore, be unloaded, and 
their contents be carried forw'ards upon common carriages; 
a very troublesome operation, and which is always attended 
with expense, and great loss of time. 

Fifthly, one of the greatest objections to the present 
system of rail-ways is, that the carriages are so confined to 
the tract of the rails, that they cannot, like common carriages 
tipon a turnpike-road, turn out, to pass each other, when 
meeting upon tlie same line, or where a slow moving train 
is overtaken by a quicker one. The siding-places, or turn¬ 
outs, employed for that purpose in England, are but very 
imperfect contrivances. They can only be placed at certain 
distances, and rre of no use t«* the carriages meeting 
between those places. Their management is also extremely 
tedious and troublesome; and though for want of a better 
and more convenient method, they may answer for the 
slowest transports ; yet they will be,of no service at all for 
quick conveyances, on account, of the great loss of time 
attending every such operation, and of the danger of the 
carriages running foul of each other; because the mo- 
menlum inertia: of such masses, cannot be stopped so 
quickly and easily upon a rail-way, as upon a common 
tumpikQ,-road. 

Sixthly, as the principal advantages of rail-ways, and 
their great superiority over canals, consist in the quickness 
of conveyance, and in the possibility of employing mecha- 
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nical power, instead of horses ; so the loco-motive, and 
stationary steam-engines, have been proposed, and partly 
introduced in England, for the propelling of all sorts of 
vehicles upon rail-ways. But of all ’the trials which, till 
lately, have been made, not oye has yet succeeded to sush 
a degree as to fully answer the sanguine expectations of 
their projectors. The grfeatest speed which, with eUher of 
these engines, could be given to a train of heavy loaded 
carriages, without the most imminent danger of dashing 
both carriages and rails to pieces, hardly exceeded six miles 
per hour; and as the greatest part of the power possessed 
by the loco-raotive steam-engines is absorbed by ttieir own 
weight; and that of th'e stationary steam-engines is lost 
from the weight and friction of the long ropes and chains 
employed in drawing the carriages, so the expense of fuel 
is very considerable, and even surpasses the expense of 
horses, wherever a ton of coals costs more than eight 
shillings. 

Being perfectly acquainted with all the newest mechan¬ 
ical inventions in England, and strongly impressed with 
the high importance of this particular subject, so I have, 
for the^e twenty years past, applied myself with the greatest 
assiduity to the improvement of rail-ways and carriages; 
and, by a constant study, and after manj^ expensive expe¬ 
riments, I have at last succeeded in contriving an entirely 
new plan, by which all the difficulties and incoiiveniences 
above enumerated are completely removed; and the con¬ 
veyance upon rail-ways is now brought by me to a degree 
of perfection which was scarcely thought possible. 

The principal advantages of this new plan are tlie fol¬ 
lowing : 

The rails arc constructed in such a manner, that the 
carriages move along them with the greatest facility, and 
without any sensible lateral friction, though the wheels are 
constantly kept upon their tracks. By this means, and 
by a more advantageous, and yet simple, construction of 
the waggons, the resistance is so much reduced, that, upon 

VOL. '* D 
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dead level, the power of oWe horse is sufficient to draw 
with ease, and at a good pace, a load of from twelve to 
fourteen tons, when divided amongst several carriages 
linked together. 

(The foundations of the r;\ils are fixed in a much more 
solid manner than usual; and, as the horses do not draw 
between the rails, but on the outsides of them, and upon 
separate paths, so their trampling cannot injure the foun¬ 
dations of them, nor can they throw, as usual, any sand 
or.mire upon the rails, which, of cour-se, will never be ob¬ 
structed thereby. 

The peculiar construction of the carriages allows them 
not only to turn without the least difficulty in any deviating 
direction, and upon a curved rail-way of the shortest radius 
used, for instance, of twenty feet; but also to leave tho 
rails, and be conveyed over common roads, like any ordi¬ 
nary waggon. These carriages can go on therefore without 
any interruption, through towns and villages, and over 
bridges, where the rails cannot be continued ; and they also 
remaining loaded, till they arrive at their final destination. 

By a very simple and easy contrivance, my carriages can 
also be turned from off the rails at any point where it may 
be found necessary, as either to avoid other waggons meet¬ 
ing on the same^track, or to pass l?y those which they have 
overtaken, and return again into their first line; so that no 
siding places, turning plates, nor any other apparatus of 
these kinds, are necessary for such an operation; and 
which can be performed almost as quickly and easily as 
upon a common turnpike-road. . 

This very important improvement affords the advantage 
that a double track of rails will be sufficient for the most 
frequented traffic or intercourse; and for which, in the 
common way, five or six parallel tracks would have been 
requisite ; and also, that any number of slow moving and 
heavy waggons can pass on the same line, and at the same 
time, with as many light and quickly moving carriages, 
and whether moving in the same or in opposite direction.^. 
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To employ the power of *steain or other first moving 
powers, with the greatest advantage, and with the least 
possible expense, in the propelling of p,ll sorts of carriages 
upon rail-way* ; I have discovered a new principle, by 
which the power and motion ^jf stationary steam-enginis, 
and other machines, ests^blished at considerable distances 
apart, along the rail-roads, and working without interrup¬ 
tion, can be imparted to any number of loaded carriages 
passing upon the rail-way, from one eteam-engine or ma¬ 
chine to another, without the employment of drag-ropes or 
chains, or indeed of any intermediate apparatus,,,and yet 
with any reasonable degree of velocity ! 

A rail-road and carriages, constructed upon this new 
plan, and with all these improvements and new inventions 
(the reality of which is partly proved by experiments made 
upon a tolerably large scale, and is partly founded upon 
the most infallible principles, and for the success of which 
I will make myself responsible), cannot fail to have a de¬ 
cided superiority over canals, as well as over rail-ways of 
the present construction commonly used in Great Britain. 

This superiority has already been acknowledged by a 
committee of the Royal Academy of Sciences, and by 
committees of the Agricultural and Polytechnical Societies 
at Munich; and who, after having exami.^ed my plan, and 
assisted at the experiments, have made and published very 
favourable reports thereon. And although there is in this 
country a party strongly interested in canals, yet all our 
proprietors and capitalists, and also the majorities of both 
houses of our representative assemblies, are so well in¬ 
structed and disposed, that my plan fpr uniting the two 
greatest navigable rivers in Germany, the Danube and the 
Rhine (through Uhe Mayn), by means of an iton rail-way 
of my invention, is about to be adopted. 

But I am convinced, that no where in the world, the in¬ 
troduction of this new plan of rail-ways would afford such 
immense advantages as in the United States, where the 
most rapid and prodigious ^^rogress in every branch of in- 
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ternal improvement, industry, and commerce, protected by 
the wisdom of an enlightened and liberal government, and 
supported by the public spirit of an enterprising nation, 
are already the admiration of all Europe ; and where, to 
jfrrive a^ the highest degreG of national wealth and pros- 
•perify, nothing more is wanting^ and nothing can be more 
desira'ble, thanihe greatest possible multiplication and fa¬ 
cilitation of internal communication. 

By adopting this plan, instead of the ordinary English 
system, the iron rail-way between the Baltimore and the 
Ohio, the constiuction of which is already decided upon, 
might be cst?.blished with mucli, greater advantage, and 
with a saving of nearly two millions of dollars. 

It has lately been })roposed to unite the Chesapeake bay 
with tha Ohio, by a canal between Georgetown and Pitts¬ 
burgh ; and the expense of this canal is previously esti¬ 
mated at 22,575,426 dollars, of which sum nearly one-half 
will be required for the middle section alone, on account of 
the great number of locks, and a most expensive tunnel, 
by which this part of the canal is to be conducted over the 
highest point of the Backbone mountain. As far as I am 
able to judge, from the report transmitted by a message 
from the President of the United States, and published at 
Washington last year, it appears lo me that a double track 
of iron rail-ways, with a sufficient number of stationary 
steam-engines, executed in the most complete and solid 
manner, would answer the purpose infinitely better, and 
save about two-thirds of the above sum, and as much of 
the time required for the conveyance of all articles, from 
one point to the other. Light vehicles, with passengers 
and mails, might be transported upon this rail-way with 
the greatest safety and convenience in thirty-six hours, by 
day -and night. Besides there would also be the very im- 
portankadvantage, that the rail-way might be used during 
the whole year, with very few interruptions; whereas, the 
navigation upon canals, in that clira-de, is generally con¬ 
fined to eight months only^ If, however, my plan could 
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be adopted for the middle section only, and upon a length 
of seventy-two miles, a saving of from seven to eight mil¬ 
lions of dollars might be easily made, and the traffic be car¬ 
ried on with greater expedition. But as, in this c^e, the 
loading and unloading from the vessels in the canal, to the 
carriages upon the rail-way, and vice-versa, would be 
rather troublesome, and attended with extraordinary delayg 
and expenses; so I should recommend the construction of 
a rail-way for the whole line between Georgetown and 
Pittsburg, by which about fifteen millions of dollars would 
be saved, the whole work be finished in a shorter tiifie, the 
expense of maintaining m repair be greatly diminished, 
the transport rendered more expeditious and convenient, 
and the annual income to the share holders and proprietors 
might be doubled, even with a lowering of the tolls.' 

The Chevalier 3osv.vii De Baader, 

of the Older of Merit of the Bavarian Crown ; ConnseUar oj Mtneu; 
tend Profehitor of Practical Meclianicii, at the Unwersilif if Munich ; Msmher 
of the Royal Jiaiurmn Academy of Sciences, and <f the several Learned 
Societies ; and one of the Directors (f the Board of Agriculture, and if the 
PolyUchnical Society at Munich. 


VII.— On viewing the Circulation of the Sap in the Chara 

Translucens. * 

The Editor has at length been gratified with a viciy of this 
interesting sight, and, indeed, in an unexpected manner. 

Mr. Gray, of the British Museum, favoured him with a 
fresh specimen of the ohara translucens about a month 
since, but which, being of a deep green colour, it rendered 
it impossible to see any thing passing in its interior. How¬ 
ever, upon the Editor placing a joint of it, surrounded with 
water, and prepared in the manner described in our last 
volume, page 263, under his Varicy’s microscope, with a 
lens of the tenth of an inch focus; he found, that'after 
remaining in water for several weeks, it had become nearly 
transparent, and he saw, for the first time, the sap flowing 
within it. On this, he changed the lens for one of the 
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twentieth of an inch focus, and then had the pleasure of 

V 

seeing it still more distinctly, flowing in two opposite direc¬ 
tions, and exactly fas described to him by Mr. William 
Tulley.^ 

He afterwards prepared bthers, by scraping off the thin 
• outvJ^ard skin with a sharp knife, and thus rendered them 
transparent, in*-<i manner indicated to him by Mr. Gray 
(and who, as well as other gentlemen in the British Mu¬ 
seum, had witnessed the circulation of the sap in parts of 
the chara thus prepared six years since), and then found 
he could discern the flow of the sap as before, in the parts 
thus rendered transparent. 

It is a curious fact, that a plant should thus retain the 
pow'cr of circulating its sap under water, for nearly a month 
after it- had been removed from the place of its growth ; 
and still more, that short portions of it, separated from the 
rest of the plant, should likewise possess a similar power; 
and this at a time of the year when vegetation is nearly at 
a stand. In short, this is the most interesting appearance 
which the microscope has ever afforded him. 

Great care should be taken in scraping off the^external 
bark, not to injure the sap-vessels, which have a delicately 
ribbed or granulated appearance ; and the light of a candle 
or lamp is necessary to exhibit t'lie minute globules of sap, 
slowly meandering along the ribbed channels in the vessels; 
sometimes, however, the globules of sap are larger than 
ordinary, and are, of course, more readily seen ; but it re¬ 
quires an excellent microscope to view them distinctly, and 
a nice adjustment of the lens. As well as a proper manage¬ 
ment of the light; and, indeed, when Professor Amici, of 
Modena, first announced his discovery of this interesting 
fact, namely, the circulation of the sapsn a plant rendered 
visible; it was considered as being owing to the very supe¬ 
rior CKcellence of his reflecting microscope. The Editor, 
however, now finds, that his Varley’s single microscope is 
fully capable of exhibiting this beautiful appearance. 

It is not necessary thati the watch-glass, in which the 
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prepared piece of the chara is placed, be filled with water, 
as before mentioned in our first notice of it, but it is suffi¬ 
cient merely to apply a little water along the sides of it, 
which renders the view of it much more facile; and the 
circulation of the sap will neifertheless continue ffir a con¬ 
siderable length of time. , , 

This beautiful appearance did not present itself to the 
Editor’s notice in time to form a part of the microscopic 
article in the present number. 


VIII.—Oyi Diseased Cattle and Bad Meat. By Mr. 

Charles Whitlaw. 

(Coyitinuedf^om VoL V.t 302.) 

ratent Medicated Vapour Bath Eatablisfirnent^ 

No, 14, Finiihury Place Souths London^ Dicemher 9, 1829. 

DEAR SIR, 

I MENTIONED in my former letter, that Mr. Davis, a but¬ 
cher at Bayswater, had afforded me an opportunity of put¬ 
ting my remedies to the test of experiment. For this pur¬ 
pose, I mixed three ounces of common salt in a pint of 
water,'and gave half a pint of it each to two sheep, on the 
Thursday, and the two successive days ; on the following 
Tuesday, one of the sheep was killed ; and, on examina¬ 
tion, only three flooks were found in that part of the liver 
called the ve/ia porta ; one of these was quite dead, and 
of a white colour; and the remaining two were very sickly, 
and apparently dying. The other sheep was killed next 
day, and, on examining its liver, we found eight flooks in 
it, four of which were dead, and the rest of a green colour, 
indicating approaching death; and on tracing the gall- 
duct, from its junction w'ith the liver, to its opening into 
the intestine, we found numerous pieces of flooks in a de¬ 
composed state. The following day, four sheep were killed, 
two of which had been drenched with lime-water hnd tJie 
juice of the arbor vita; but in these no living flooks were 
found, although we found a considerable number in a partly 
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decomposed state. Two other sheep had been drenched 
with common salt and the juice of the arbor vitae, but in 
this instance we had.experienced gieat difficulty in throw¬ 
ing the injection into their stomachs, in conseqiience of the 
neck of the syringe being tdo short, and which had occa- 
moned'thc liquid to pass into theii;wind-pipes. On killing 
these sheep, we found the vena porta in each full of flooks; 
some of them were just alive, whilst others were in a state 
of dissolution. 

Several gentlemen w'ere present at the opening of the 
sheep, a»d w’ere highly satisfied at the results of these ex¬ 
periments, being convinced that the flook might be entirely 
destroyed by these simple yet efficacious means. 

On examining the mesentery of one of the sheep, I was 
particularly struck with its unnatural appearance ; and, on 
farther investigation, found the glands of it enlarged, ob¬ 
structed, and affected with scrofula. On opening several 
of the glands, we found them filled with matter ; and in 
others, it was oozing through small ulcerated orifices, into 
the cavity of the abdomen. The lungs were also diseased 
to a great extent, being studded with tubercles, an^ parts 
of them in a state of decomposition ; presenting, as nearly 
as possible, a similar appearance to those of the human 
species, w'ho havb died of scrofula'and consumption. The 
livers were diseased throughout with a kind of earthy de¬ 
position, evidently cellular, and of a bony structure, and 
which might truly be called bony tumours. We also found 
a number of hydatids hanging from the mesenteric glands, 
and around the region of the livet. 

Findi/ag Mr. Davis to be an intelligent man, and one 
who had paid considerable attention to the diseases of 
sheep, I made particular inquiries of him afc to the probable 
number of them which were affected with scrofula; and 
was surprised to learn, that one-fifth, at least, of all the 
sheep bred in the pastures of England, w'ere diseased either 
in the glands or lungs, and that the evil was rapidly 
increasing! 
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Mr. Davis informed some of the more intelligent but¬ 
chers of my success in destroying the flook in sheep; but 
all of them were sceptical, believing tl\at every means had 
hitherto failed in effect. I myself also called on a number 
of butchers, requesting them to come and see th'fe sheep 
killed; but not one of them attended. One of the first, 
butchers in London, and who is also a cattle salesman, had 
indeed requested me to repeat my experiments, and w^s 
expected to attend when the sheep were killed; but, for 
some reason or other, he did not come. And, as the ex¬ 
periment was an interesting one, and deserving of attention, 
so I trust your liberality jind zeal for the general good, will 
induce you to give it publicity. 

The six sheep selected for this last occasion, were dis¬ 
eased beyond what could have been imagined, ii\deed, so 
much so, that one of them was obliged to be killed after 
the first drenching; and, on examining its liver, in order to 
ascertain the extent of the disease, upwards of half a pint 
in measure of flooks were found in the vena porta and the 
gall ducts. Indeed, the other five sheep were all equally 
bad. After drenching three of them with salt, and the 
juice of the juniper us sahina (savin), and two of them with 
lime-water, for five successive days, two were killed; in 
the one drenched with sa4t, we found upwartds of forty dead 
flooks, some in a state of decomposition ; and about forty 
others in a very sickly state, and crowded so closely toge¬ 
ther, in the vena porta, as almost to close up that impor¬ 
tant vein. The other sheep had been drenched with lime- 
water, and upwards of one hundred flooks were found in it, 
more than one half of which were dead, and the remainder 
in a very sickly state. The three remaining sheep were 
drenched three times more, and when killed, the two that 
had been drenched wit[i the salt mixture had not more 
than two dozen of living flooks in each of them.,and an 
equal number of dead ones, of a white colour. On exa¬ 
mining the first portion of the small intestines, called the 
duodenum, a great number, ^owever, were found in a de- 
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composed state. The last slieep that had been drenched 
with lime-water, had a dozen of living Hooks in the vena 
porta, which just shewed signs of life, and more than twice 
that number of dead ones; but on opening the gall-duct 
ahd int&tines, a considerable number were found, partly 
dissolved. A fairer experiment, or a more convincing one, 
could not have .been made; fur, had we found no Hooks 
at* all, the sceptical would have said that there had been 
none in the sheep. 

I have lafely travelled to Hastings, and paid particular 
attention to the appearance of the country. The land, 
generally, is of a stifl' clayey natvjre, and has a cold sub¬ 
soil, even to the tops of the hills; much of it requires 
draining, and a large portion seems totally useless, not so 
much indeed from the nature of the sod, as for want of 
cultivation ; it yielding only bushes, heath, and furze, with 
many poisonous weeds, the seeds of which arc blown over 
extensive tracts of land, thus sowing our fields with plants 
obnoxious to cattle. 

There are indeed a few farms in an excellent condition, 
and which form an honourable exception to the slovenly 
manner in which most of the farmers keep their land. In 
those farms where a more rational agricultural policy has 
been followed, artd improved implements of husbandry in¬ 
troduced. the savings of expense and labour are immense ! 

I observc(3 on one farm, a clumsy heavy plough, dragged 
along with the greatest difficulty, by four oxen, and two 
horses, with two men to manage thpm; such a scene, in 
the nineteenth century, is truly iKiiculous ! In this farm, 
the pasture-fields were top-dressed, and covered with poi¬ 
sonous weeds; and notwithstanding the land was hilly, 
yet the sheep were diseased with the floc^ in great num¬ 
bers. I observed them ploughing on another farm, equally 
stiff antkclayey, with only two horse* and one man; and 
yet proceeding with greater ease, and making better work, 
than those in the first farm; besides a saving of at least 
two-thii-da of the expense, as^a horse will consume more 
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(rain than is sufficient for trfe maintenance of six people; 
and instead of the farm being overrun with obnoxious 
weeds, it was covered with the finest clover, and the beat 
selected artificial grasses. I examined the sheep and 
cattle, and believe that there* was scarcely a diseased one 
among them. Such a farmer is truly a benefactor to his 
country. I inquired the reason why the adjoining farmer 
did not adopt the same agricultural policy ? and was an¬ 
swered, that the want of money to purchase implements 
was the principal cause, as the church and poor rates, with 
the expense of cultivating the soil, absorbed nearly the 
whole produce of the land, and left little or,nothing to pay 
the rent. 

In conversing with some of the most respectable but¬ 
chers in Hastings, they told me, that, with the exception 
of the sheep that were brought from the few well cultivated 
farms, and the Downs, there was hardly a sound sheep in 
the country. That many of the farmers had lost their 
whole stock, and nothing but ruin was staring them in the 
face. A few months will bring our agriculturists into the 
most deplorable condition. I made a visit to a gentleman 
who has an extensive farm in the vicinity of Hastings. I 
was much pleased to see the great improvements he was 
carrying on, yet the heavy poor and chuveh rates left him 
nothing for himself! It is a most painful ref ection to an 
individual, that after laying out thirty thousand'pounds for 
the purchase of a farm, and expending large sums on it, 
during a period of sj^ years, and by which its produce is 
doubled, yet that the above grievous exactions more than 
keep pace with all his improvements! Ilis sheep and 
cattle were in the finest condition j and the lime compost 
which he had Ijiid on the soil was covering his farm with 
clover and fine herbage. 1 tasted some of his butter, a 
week old, and candidly confess it was the best I eyer tasted 
in England. The only consolation or encouragement I had 
to offer him was, that his posterity would reap the benefit 
of his exertions. 
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I will give one example more, of a relation of mine, who 
purchased a farm for twenty thousand pounds, seven years 
ago, and has since lajd out twelve thousand more for im¬ 
provements. He has never yet received any remuneration, 
as 'the servants’ wages, parislt^rates, and taxes, amount to 
njore than the annual produce of the farm. At my sug¬ 
gestion, his stevvjtfd has been giving salt to his sheep and 
cattle frequently during the summer. He had several of 
the sheep killed, suspected to be diseased, but no flooks 
were found in them, and the meat was perfectly healthy. 
He inforqied me that he had had but few deaths among 
his stock; whilst his neighbours tiad lost, in many in¬ 
stances, more than three-fourths of their flocks; in conse¬ 
quence of which, many respectable farmers have been re¬ 
duced to \v’ant and misery. It is earnestly to be Imped, 
that Government will now interfere, and devise some means 
of relief. All are agreed that something must be done; 
and the plan that I should propose W'ould not only relieve 
the farmers, but ensure an abundant supply of sound meat, 
and wholesome provisions of every description; besides 
advantageously employing every pauper in England. 
Every person in England ought to be employed, and fully 
remunerated for his labour, which should be fairly regulated 
by the prices of provisions. No proj^rietor, or land-holder, 
should be subjected to support any one (the aged and in¬ 
firm excepted) when he is willing to employ them, and give 
them a fair compensation for their labour; and as a great 
portion of the land in England is ov/3riun with poisonous 
weeds, rendered still more destructive by growing on wet 
land, .so I would propose that land of this description 
should be subjected to draining, and under-draining; as 
by the moisture, cropping, and top-dressing, it is lendered 
sour; and thus produces many obnoxious plants, and har¬ 
bours nryfiads of insects. The sheep and cattle, when 
turned into pastures of this kind, become diseased with 
scrofula, hydatids, and consumption; and *he people eating 
the diseased butcher’s meat produced from them, must, in 
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their turn, become the victims of similar complaints. To 
suppose that a person could partake of such meat, and 
that no injurious effects should resul^t from it, is contrary 
to the laws of nature and common sense! An extensive 
cattle salesman indeed assured me, that the poor were riot 
diseased by feeding on such meat, as he had frequently 
sold it to them, and had never observed any bad conse¬ 
quences arising from it. Unfortunately, this individual 
has ready access to the constituted authorities of the city, 
and his opinion is likely to have great weight with them. 
It is to be lamented, that the view he has been led to take 
of the subject is so much at variance with the health of its 
suffering inhabitants. 

I do not allow my patients to eat diseased butcher’s 
meat, nor indeed the fat of any meat; as the oils of 
poisonous vegetables are taken into the circulation, and 
deposited in the cellular membranes, and other parts of 
the bodies, of the animals feeding upon them. When such 
meat is eaten, it is sure to produce bilious attacks and 
indigestion, and especially in weak stomachs. Hence, the 
thousands of volumes published, attempting to give a 
reason for their prevalence, without any two agreeing as to 
their true natures. The Greeks first discovered the scrofula 
to be produced from tho use of pork, sw4ne being animals 
particularly subject to that disease. A physician of 
eminence, and who has been a member of 'the Royal 
College for many years, assured me he had never heard 
from any of his medical brethren, nor read in any work, 
that sheep were also diseased with scrofula. He was 
therefore greatly surprised when I mentioned the fact to 
him, and agreed with me, that people eating the flesh of 
any animal, to jany extent, that had been affected with 
scrofula or consumption, would certainly contract diseases. 
Let any one examine] the various opinions and, theories 
which have been from time to time advanced on the 
subject, and he will at once perceive the reasonabJeness 
of all that I have stated, and the just conclusions which 
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may be drawn from the fails, which I have proved to 
demonstration. 

I have made a number of inquiries of other butchers, 
and they informed me that the statement given on the 
authority of Mr. Davis, not exaggerated; as they 
hkewige told me, that one-fifth of the sheep were diseased 
with scrofula and consumption*, independent of those 
afflicted with the flook, 

I feel myself greatly obliged to Mr. Davis for the 
cxpence he has put himself to, and the zeal he has mani¬ 
fested, in procuring us a number of sheep to experiment 
upon ; and likewise endeavouring to further our object, by 
affording us all the information in'his power. 

It has been asserted by our first medical men, that 
scrofula and consumption are incurable diseases, yet I find 
no difficulty in curing both ; and even cancer, in its 
incipient stage. But I do believe, that 1 could not have 
cured a single case, had I permitted my patients to eat 
such moat as is too generally found in the markets. 

For the purpose of clearing our fields, and of ensuring 
an abundant supply of wholesome food, 1 w'ould divide 
the paupers of each parish amongst the land-holders, 
which would lighten the burden of the poor-rates; and by 
their labour, tli^J land might be,brought into a state in 
which it would yield double to what it now produces. 

In conclusion, the most grateful return I can make to 
the British public for the patronage and kindness I have 
received, is to use my utmost endeavours to remove the 
causes of their sufferings. 

I remain, dear sir, 

Your’s, &c. 

ChaIiles Whitlaw. 


T9T. Gill, Esq. 
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IX —On Crude or Unhurnt Bri$ks, and on Factitiout 

Stone. By M. Hassanfkatz. 

It is a fact well known, that crude or unburnt bricks were 
extensively used by the ancier^ts, as they are found in tho 
ruins of various towns and edifices, which were erected at 
a very remote period of time ; among these may be parti¬ 
cularly mentioned tlie ruins of Babylon, from which, a?t 
a recent period, have been obtained both burnt and un¬ 
burnt bricks, in a state of preservation so perfect, as to 
exhibit the inscriptions impressed upon them at the time 
of their formation. 

In Europe, the use of burnt bricks of small dimensions 
has been continued ; but crude bricks are rarely employed, 
scarcely ever indeed, excepting in the construction of ovens, 
furnaces, or fire-places, where they will receive a degree of 
baking, which will render them durable. Crude bricks are 
still extensively used in some countries of Asia, and it may 
be worth while to inquire, why the practice is not more 
general, particularly in places where stone and fuel are 
scarce ? 

Two opinions upon this subject, altogether irreconcil¬ 
able, have each their advocates. Crude bricks, it has been 
declared, have but little solidity, and soon moulder ; it has 
been on the other hand averred, that they are so durable, as 
to be preferable to stone for building. From thfe details 
given by Vitruvius, who flourished in the reigns of Julius 
and Augustus Cmsar, it appears that crude bricks of two 
kinds were anciently used ; the one made of a mixture of 
sand and argillaceous earth, very similar to that we now 
employ ; the other a mixture resembling our mortar, being 
a composition of Ihne and sand, or of lime and other sub¬ 
stances, forming a kind of stone. , The first kind required 
and received a long desiccation, as they were freouently 
large in their dimensions, and if not thoroughly dried 
before having been used, they would afterwards have 
shrunk, to the injury or destruction of the building. 
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Argillaceous bricks, wheh used unburnt, must contain a 
much smaller portion of sand than those which are burnt, 
as they would otherwise readily absorb moisture, and-soon 
crumble ; and this circumstance will account for the great 
lengtIi>'of time required tq dry them. The purest natural 
clay .would probably be the best; and this, if repeatedly 
pressed during desiccation, wbuld acquire a degree of 
solidity, which would enable it to withstand the vicissitudes 
even of variable climates. In hot and dry countries, as in 
Arabia, where it seldom rains, crude bricks, of a less firm 
texture, may last for ages, with little or no apparent change 
in their appearance. 

Ancient ordinances are still Extant, which declare the 
dimensions that the bricks ought to have, as well as the 
proportionate thickness and elevation of the walls ; and 
also the length of time during which crude bricks must be 
allowed to dry. At Utica this was extended to five years, 
a less period not being accounted sufficient to ensure that 
perfect stability which should preserve the plaster-work, or 
other incrustation with which they were to be covered, from 
a liability to be loosened and separated. The bricks in 
general use among the Romans were a foot long, *and half 
a foot broad. Two sorts were used by the Greeks, the one 
measuring aboi^t a foot, and the other about fifteen inches 
on every side. The first were used in private, and the latter 
in public buildings. 

In Babylon, and other places, a kind of bitumen was used 
as a cement for the bricks ; and this, as it became very hard, 
and was impervious to moisture, had a powerful tendency 
to protect the crude argillaceous bricks from the influence 
of atmospheric changes. 

To the second kind of crude bricks, which was made 
with mortar, may be given almost every degree of hardness ; 
from that of the most fragile, to that of a very hard and 
durable kind of stone; according to the goodness of the 
lime, and the qualities of the other materials entering into 
their composition. 
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I'hc Homans regulated witli great care the preparation 
which should be given to mortar before it was employed 
and M. Delafayc lias ])ointcd out many mortars proper for 
tJic formatioii of these bricks, or factitious stones ; as, for 
example, one measure of lime, slacked dry, an^ three 
measures of pounded stone, sifted, to which add the neces¬ 
sary quantity of water, and work the whole well up toge¬ 
ther ; or, secondly, one measure of fine dry sand, free frofti 
clay, one mfasuio of sifted stone-jicwdor, nnd one of dry 
slacked lime, v/itli just water enough to make them unite, 
and the whole then well worked together. Thirdj^', five 
parts (^f rougd* ssarp sand, (wo i)arls of frosh burnt dry 
slacked lime, with just ^vater enougli to render it adhesive, 
but no more. Fourtlily, one measure of diy pulverized 
clay, kiieaucd \*ir!i cai, ( ight inearjures of hue clejyi sand, 
or of ])ai\and rA'tcd stone, or of the two combined, 
and two measures jm’ ivrent qujclc-liine, moisten the eight 
measiues of I'mul os stone, and work (hern up like soft 
mortar, bi'oisc tiie lime fine., amf add it ihoreto with a 
trowel or pestle, knead it well up lo/ether, adding water if 
necessary to i{'nder tlie whole adiiceive, but no more than 
is I’cquiifite for this pur[)0'0; when perfeclly mixed, and 
and whilst vet warm irom the slacking of the lime, add the 
(day which was kneeded^with iho oik and beat them till 

t/ 

thoroughly nuorjiorated. 'Mds mortar must be quickly 
uscii, as it will t^pcodily set, and become impervmus to 
moisture. 

In Piedmont, faatiiiops slones are made, wdiich they 
call pris/us, from the form given to tliein, which is that of 

* Ta lately IciJioviii;; IIk* of House, lalteily KxoIit 

X'lani^o, ilie luhoiiins t‘ivt|uonily ihosc of a more ancient sstnic- 

tuie, most probably Uoman, as Ibo bluk^’ coniposiu^ them were much smaller 
than those utird ia tlu* bunkliiig of House, pad were of a red colour. 

The monar also liad coarse plains of :i 'vlute substance iiicorpoiatt‘d with it, 
as iIiouiOi the qiucK-lLme used had never bceji slucLcd, but only roarseltt potv^ 
d(‘rc(f when forauu^f tbo mortar. Tlie ccmsoqueiieo was, tliat it cAt tlio 
labourers infinite time and trouble to break, up these foundations W'itli their 
pick-axes, as was very fioqucntly witnessed by the Editor, fiom the windows 
of his apartments opposite to then) ; and also that thuy broke up bricks and 
mortar in masses miiu;led lo^^ctln'r, the mortar and the bricks beini^ both 
equally hard.—I iIottou* t 

VOh. . L 
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a triangular prism, as they are principally intended for the 
projecting angles of walls. They use an excellent aqua- 
durant lime, which is slacked in the usual way, and left for 
four or five days to complete the process ; it is then placed 
in the cfentre of a hollowed f eap of sand, unequal in grains 
.from the ordinary size, to that of coarse gravel; the whole 
is then carefully mixed. A triangular trench, of indefinite 
length, is prepared in a situation free from the risk of 
inundation, the sides of which are cavefully smoothed by 
the aid of a trowel and some water. The prism is then 
formed by successive beds of the mortar, and pebbles of 
uniform size,, equally distributed. The prism is then 
covered with the earth which had been dug out, to the 
thickness of nearly a foot. The proportions of the ingre¬ 
dients used, are about fourteen parts of lime in a pasty 
state, ninety parts of the unequal grained sand, and twenty 
of the pebbles. These prisma commonly lie buried for 
three years, at the end of this time they will bear very 
heavy loads, and when let fall upon each other, from a 
height of twenty feet, or upwards, they may be chipped at 
the corners, but will not be broken. 

From the ordinary kind of lime, good small brickfe of this 
description may undoubtedly be made ; but for factitious 
stones of larg., size, those lirnfs must be used which 
solidify quickly ; as the njagnesian lime aird puzzolana of 
Italy, Parker’s Roman cement, and the other hydraulic 
limes of England. Moulds of the various forms may be 
made, and the artificial stones may be also consolidated, 
by beating and pressure, while yet part'ally moist. 

Delafaye is of opinion, that to the numerous other 
proofs of the ancients having made large artificial stones 
for many of their edifices, the great Egyptian pyramids 
may be added. The stones which form the facings of these 
structures, he unhesitatingly declares to be of this kind. 
They have all the same dimensions, and are about thirty 
feet long, four broad, and three in height. They have no 
connecting cement, and fit so closely, that the blade of a 
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knife cannot be inserted between them. A fragment, 
when sawn or broken, perfectly resembles factitious stones, 
being without any bindci*, such us uwially appears in the 
naturally compounded stones. A fragment of a similar 
stone, which was taken froln tlie ancient buildings of 
Alexandria, contained a piece of brick, which had evp- 
dcntly been burnt in the furnace. TJuirc is no quarry, 
wdthin a great distance, from which the stories could have 
been obtained ; and it thought, that their weight, 

about b‘5,()()() lbs, each, is so iin*nense, as to render it 
highly iin})rob;d)!c tlral they covld have been tia?4sportcd, 
and afterwards raided tq a great heirjit. • 

Several otlier reasons are u'g-iU, to p.ove the correctness 
of the opinion, tiiat these, ono o:,hci- largo masses of stone, 
are factitious. In more modern bnildhg;"., it is*declared 
that artificial stone has been cisiployed ; the pillars of the 
churcli of St. Ainand,in ("h'udois, und the columns of that 
of Vczelai, in liurguntjy, are, it is said, acknowledged to 
be of this kind. 

We sliall not intrcuuce the reasonls.g of those who deny 
or controvert tlio oj)ui;on of the tbc^it.ous character of these 
stones, as wo have now nothing lo do with this controversy ; 
our only object being to shoAv that such, stones were 
probably made by Ihe •anrie:ils ; v-nd tiiat certainly we 
hvive the materials, and arc 'CC'MUi: iod v/ith thic ijroccsscs 
by which they may be foiine k '1 i'csc materials are va* 
rioiH, and require to be di-'k icntiy treated. Those which 
set slowly, may be con:»ohrk’!ed and ini])rovcd, by beating 
and pressure ; those Av'h*sch rud (inickly, like Parker’s 
Roman cement, and some ctLci s, nn:st be allowed to do so 
nndistmbed. Some kinds sliould be permitted to consoli¬ 
date w'hcn shut up in a damp situation, or covered up in 
the ground. Experience and observation, in fact, must 
determine the best mode of procedure in each paAicular 
case. 

/Vh/c.—We have transcribed this Article from The 
Franklin Journal,” The Ed^or, Dr. Thomas P, Jones 
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X.— Oft'ihe P/’Oif/'C.ss'o/' cotuiccteil n u^i 

^ ' vn/jlc Canals, 

t 

J)ain ]'oL T. ;»<;«»( 189) 

h 

Thkrk is a great vaiiety ni the si/e of locks, as the canal 
is navigated hv large or small boats. Tlio sea-lock, near 
Inverness, on the Caledonian canal, is 180 feet long, forty 
feet wide, and,twenty ieet deep, besides the lift, or differ¬ 
ence of the levels, of eight feet. The locks on the Derby 
canal arc ninety feet long, fifteen feet wide, and eleven feet 
deep, including the lift of eight feel. These on the Leeds 
and Liverpool caiiai are seventy feet long, fidcon feet wide, 
with nine feet lifts. In passing a lock, every ascending 
boat requires a quantity of water jnst sufiicicnl to fill tlic 
lock from one level to the oilier, togclher with a quantity 
equal to the Aveight of the l)oat. Dut a Uv'^scondiug boat 
expels a quantity of waler in the upper canal us it cnlcr.^ 
the lock, which is retained by Ibe up|jev gates, e^^ual to 
the weight of ilie boat and its lailing. To make a double 
passage then, ov for tu'O boats, erjnally loaded, to pass in 
opposite direc’iioas, it retjnnes a (jsianlity of v\a1er equal to 
the area of tlie lock, niulirolic l bv double the lift. This 
may, perhaps, be Irditm without anv gie:;t error, on locks of 
medium size, at 320 tons. A n 9 C('ssary precaution in 
fixing the .sites of locks, js to avoid placing them too near 
together, for in sued) case, the wafer let out of fhe upper 
lock, on the passage of a boat, will overflow the banks of 
the subjacent level, and not only be lost, but injure the 
works, 'flic locks .should be all of equal height, so that 
the water used at the upper lock, or an equal quantity, may 
serve for the passage of the boats tiirough the lower lifts. 

A great many contrivances liave b"cn proposed, oitlior as 
improvements of the common lock, or a substitute I'oi it. 
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If in a lock of the common construction, we consider the 
water which is let down from one level to another, in the 
light of a force expended to ])roduce a given elfect, which is 
the elevation or depression of the boat and its load, there 
is a loss of the acting force, ifnknown in any other mecha¬ 
nical operation. Thus, ,to raise a boat and load, weighing 
thirty tons, through eight feet, it will in general require 
180 tons of water, falling through an equal space. But in 
descending boats the cll’ect is itcgutivc, and ithe disparity 
between this and the I'orce is yet more striking. If, there¬ 
fore, in transfer:ing; boats from one level to another, the 
economy of force only v^ere cninsiden'd, the inclined plane, 
•irraiyged as it is in England, must be very advantageous, 
theexpenen offeree bi'iug, in theory, merely the small 
quantity required to overcome the fiiclion of the nwacbincry, 
and the inertia of the moving masses. 

jMr. riiUoii, u'lo j'l'.'d Tnrcli atU-atiou U) Uiis safjjtcl in 
the eaiiy ]>; vt of ins ! I tio idot hevditide lo 

no'^licnte iMc oi‘ lock c;ir:u!s Uy improved 

scieir'o, ill itmi.’Hie. iis e.'iicnts ]ii niacliiuerv 

render the old epnimur; u. (Ikilton on Canuls, 

A bold ])iefliet’aM, ^^eenis yet very far 

foni I)rtib'dk d. ddii-. f't'-.ilc’ne.u vres tiJks: very bipfdv 
iji r.tvo* r t!'e ineinh d# j le.ne e.% m ^tlb^tifaLO, not only for 
loc'k^, ImiI ikr r.oiieduidin hi-’, wurk^ pubbslied in 
Loudnii^ ij\ 1 7b‘G, i''; he..^ devuilcd iully his plans. Ijts 
inocliinrry, be;-ides the inehned plains bt de^Ciibed lu 
S^enei’td terms, as ronsiMini^’ uf \\n ciKikss ebani, rnuiung 
over wheels, (i\ed, one at llie loji, and one at tliebottom of 
tile plane ; to tins chani are to be altacbod two boats, in 
siicli a injUHua, fliat the desceridniir boat assists iu 
dra”<^'ng up the, ascimdiryj^ one. Tiie small force which 
may l)o necessary to pass the boats so airauged over the 
piano, is to bo supplied by a vessel of water, desc^iiding* 
through a shall from the upper canal. The boats are to be 
small, and they are to be provided with wheels, to diminish 
the friction in passing ovor^the planes. Various other 
modifications of tlie inclined jdane have been proposed; 
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some of wliicli, as lias been before observed, are advan¬ 
tageously used in iicculiar situations. None of them, how¬ 
ever, arc thought, at,<hc present time, likely to become a 
general substitute for tlie lock. 

Anotlicr contrivance, called the balance-lock, consists in 
floating t!ie boat into a case or vessel, at the termination 
of one canal, and.,i-iOving it veriically, by machinery, to the 
oth'er can'll. 'J'here are two of these cases suspended over 
the same p’lllics, on an arlc, sotiiatlhry atall tunes balance 
cacli other; ai'd tna.t, vdiedior one or botli contain boats; be¬ 
cause Ihijy are so execaied, (hat a boat, on entering, expels 
from the cai.e aT.ui ntity of water o.niiat to its own weight, 

and the 'ainc a eriitv icrurns into the case when the boat 

1 . (/ 

is p'ci?rL'rl c'At. of il:e inosi, ingenious nuicliines 

'vvhici'i irM/ h''r'] lO a tti.l Llie loss of water, is 

describe!' 'u IIh* ibjj/.:' of Ai vol. I. I)uge 81, first 
sevier;, ft lAir' bx c ::: ’:be.’(‘d as a modification of 

tlie balarcc-iocl:.; ; ii?v'‘3'led ; sfil] it exhibits 

<rreat o/.^niydil'y and bivo Jivc in its autliors. It is 

in ihir*, r -1 i 1 r halanee-locks, that the two 
canals (.'Mndnle in v:‘il'oa! plane; the end of 

the i rniJi ij" <'c\tes at its termiiiation. 

A A xJ «’ V 

Thioo,; r ii’ tb:."' !-;atc, a '.veil o: lat is sunk at tlie head 
o/ al, 'jf cl d''|>Mi -^Oiner/lK-t exf.eediug tlie dif¬ 

ference of clovicfion ! (‘ta ec’^ ^v.o levi^ls. This pit is 
fill vl v’ilo vatev, ard a el.c:.A o/buoy, sufficiently 

stir^ (■ lo boar a beav’^ orAovna! I'i’essnve is then made, and 
nut oj.loat. ovc' ‘Ltn nit. On the i'oi of this chest several 

1 X 1 

strong posts mv; bgjh (ooc-gb. to icach the boltorn 

of the njipcr canab Th?".;e support a cradle, wliicli is 

open abov^O; uiid mady fijb'd with water, and having gates 
at both ends, tlirougii vdncfi the bout may; pass in and out. 
Tlu^ snccific Loavitv of li e Imoy must be so much less than 
that of its sunoiniding vrotci', u;; to be just able to support 
the load, con.sisting of the pillars and cradle, which are 
fixed to it, together witli tiui canal b at, and a sufficient 
quantity of water to keep il at|(iat m tlie cradle. AVnien so 
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loaded, it should be just oovered by the water in the pit, 
where it can move up and down on the application of a 
very small force. To let down a boat/rom the upper level, 
the end of the cradle is fixed by screws to the gateway of 
the canal, the gates of which, *as also those of the cradle 
at the end next to the boat, are then opened ; the boat, 
enters from the canal into the cradle, displacing a quantity 
of water just equal to its weight, consequently the burden 
on the buoy is not altered. All the gates are then closed, 
and the fastenings, which confined the cradle to the gate¬ 
way, taken off; when on the application of a triflipg force 
to the mass, the buoy descends to the bottom of the pit, 
bringing the boat to the plane of the lower level. I'lie 
gates at the end of the cradle are then opened, and the boat 
passing out, its place is supplied by water from ^he lower 
canal. 

There is yet another contrivance (Rep. vol. II. page 235) 
differing considerably from the above, although of the same 
class. It is a caisson, or diving trunk, made so as to be 
perfectly tight v/ben tlie gates at its ends are closed. This 
floats in a loch between the t\'io canals; the canal boat is 
received into it, and it is made to descend through the 
water of the lock, to the plane of the lower canal; when 
by opciiing the end of ti»c caisson, and coitesponding gates 
in the lov. or part of the wall of the lock, the boat is passed 
out. The ascending motion is obtained by pumping water 
out of the caisson, which operation is reversed to obtain a 
descent. In this, and*the preceding invention, the manner 
of passing an ascending boat will be understood, from the 
operation of descending, which has been described. 

In another, and distinct class of contrivances, it is 
proposed to fill the common lock, by elevating water from 
a sort of cistern, made near it. To accomplish this, dif¬ 
ferent kinds of plungers are to be used, some of which are 
very ingenious, particularly those of Betancourt, Steevens, 
Busby, and Bogaerts. In these the plungers are so coun¬ 
terbalanced, as to be always Jn equilibrio with the water 
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in the lock, at whatever hei^lit it may be ; consequently, 
the application of a very small force, destroying the cqui- 
libriimy, ];ronm:os tl\e n^o or fall of tiio water, us maybe 
reqr.irccL 


(' To hr COi.llH ttco.) 


XI .'—(}n thejiitdilif of (he attempts to constna't Perpetual 

Motions. />// JJ/\ Thomas P. Jones, Editor of the 
Journal of the Enfuklin LislituUofr'' 

It will not bo ervj.ected, by tiiosq conversant with the in- 
tpiiry, that any thing really new can be offered on u sub' 
ject which has bccii ..o frequently and so ably treated as 
tlie iurpib'y into the nossibnllty of constructing a maclnne 
which has within a priiu'iple of coniinued motion. 

There is something extremely Ihscinating in the pnrsnit of 
this object, as n.: cunced liOt only !>y the attempts of a hosf 
of tyros in meclniuic i.i;* 1)V llie j^crscverlnii:; ohbils ol 
some m; n of gemos and ‘o'envo^ who, nlthmigii tiU’V have 
pro*essed faith in. ih. udniitled laws f>f motion, luive yet 
proved by tJioir tJ-'a* th.cir faith v.as not jjci(c-jf 

VV luist there i; r/ thn.g in iln* known lav - \ hieli ot'acin. 
the nirdciiid upot. Avie*!* lo'^foin.d tlu^ uiuiof bi'ine; 

able to coi'straet a j.’rpetoi'^ moliffn, t‘e gme nn'^-h^ not 
1)0 niispeni ’v>i/d) sli^-dd i.e devoted, to an imrstiyation ol 
the censes w'iiich opoml'^' open tin? mind in excH'-ng and 
kecj)inj edi’/e (he e.;per/i..'da'.n (rr.w f-ncli a maclnno wall 
some day bo dr.'.covoicd; but if avo po;.S‘'s^ed the ability 
fully <0 pro.^ocu'm tins mvesiigalion, it wonid hclone; more 
to a work devoter! to moral, Ihan to mecliarnca!, j)hilooophy. 

8omc of our reader, may be ready to exclaim, but w^e 
have always nndcrslood, tli.it all ]>hilosophcis domed llio 
possibility of any such thing.*' We believe tliat all who 
really merit the naine of moolianical philosophers, do unite 
in such a denial ; but if this be the fact, the corjis is Imt 
a small one ; for our own ol^siTvatioiis, logetlu r with the 
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nnnierous facts upon record which miglit be called as evi¬ 
dence, go to prove most clearly, that there arc but few per¬ 
sons wbo admit this truth as they atjmit an axiom ; there 
appears, in general, to exist some mental reservation ; some 
apprehension that if they declare the thing impossible, it 
may nevcitbelcss hapjien, that some lucky wight may “ hit 
upon it,” and thus ruin their reputation (js accurate philo¬ 
sophers ! • 

The subject of mechanics is one wliicb, of necessity, 
occupies a large portion of the attention of mankind ; all 
the moving powers which wc can command, are failed to 
our aid ; but into tlic actual employment and adaptation, 
there enters much more of jnacticc than of jninciple. A 
great jiroportion of our mc'chamcs are men of observation, 
intelligence, and experience; and many of them jiave paid 
))iaisevvortliv attention to soionce. Ihit their very pursuits 
and occujiatlons, although greatly aided by the scientific 
knovvlodtic tliov have aecnned, ihr'oid then cuiTviim- such 
iuvostio’aiions to a Aiui v,o ougnt not, tJiere- 

I'ovo, to bo iiuK.Ii a- 'ouiiilieJ., \i some of llicni are occasion- 
ally (engaged in tins fniiflcss pursuit. To their credit, 
liowcvt j', llils is I’o’iv- a nu'o occuncrice, as tlio observuliuns 
Ibundod in -011 convei practice mu^t necessarily lead to the 
saute ocukrai ivso-l's a correct thcoi'v. The con- 

I ^ 

slant enipio}luotit or notice of th.o vinious machines vvhicJi 
*au! daily scon in oi'cratiou, induces almost every man to 
conclude that he knows somethnu^ of mechanics. Jn 
many of tliose machiues, the cause of their motion is very 
obscure; Avhilst tlic motion itself is not only evident, but 
so uniform and continuous, as may well lead the ordinary 
mind astray, and cause the conclusion that tlic stop i'rom 
some of them to an actual per|)etual motion, is but a 
short one. 

There are but few terms in our language which^ne less 
definitive than the term science; it embraces almost every 
department of Iiuman knowledge, whether natural, moral, 
or physical ; ant) it happt^is, unfortunately, that when 
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philosophers and men of science are mentioned, the world 
are not very discriminative; and the opinion of the adept 
in natural history, qr in chemistry, will carry an undue 
weight in subjects to which he has not attended; and of 
which, Although he is a nikn of science, he ie nearly or 
completely ignorant. It is in this way certainly, and in 
this only, that t|?e votaries of science, and the believers in 
a mechanical perpetual motion, have been identified. On 
which side were the scientific of Philadelphia arranged, 
when Redheficr’s machine was exhibited at Chesnut Hill ? 
Those wjio recollect the period, will fi.'-d no difficulty in 
answering the.question. We believe, that nineteen-twen¬ 
tieths of those who were so esteemed, were either avowed 
believers; or, as the politicians would say, upon the fence. 
We know^orie gentleman who professed, and was believed, 
to be a man of great mecljanical knowledge, who delayed 
in completing a patent, lest Redhe.Ter’s maehine should be 
found to be genuine. We are of opinion, that there is 
scarcely any other subject so familiarly spoken of, and so 
little understood, as the principles of mechanics; and no 
one, therefore, in which quackery is more certain of success. 

Let not our readers expect, that, because we have thus- 
freely spoken our sentiments, we are about to demonstrate, 
that a mechanical perpetual motior^i's an impossibility; we 
should indeed be willing to take any particular machine, 
which mi^ht be pointed out to us as such, and undertake 
to show the fallacy of its claim ; but to give a general ne¬ 
gative demonst''ation, is a task wiiicl) wc cannot undertake. 
It belongs to those who advocate its possibility, to establish 
a principle upon which it may be made to act; the general 
practice, however, has been to exhibit a complication of 
levers, weights, or other powers, which serye to obscure the 
action of the individual parts, and to claim, for the whole, 
effects tp which these individual parts, taken alone, have 
no power to contribute. 

It has been, we think, truly observed, that to produce a 
perpetual motion, we must fyid a body which is, at the 
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same time, both heavier and lighter than itself, and in 
which the action and re-action may consequently be un¬ 
equal. This is manifestly a physical, absurdity; and al¬ 
though many attempts have been made to cheat bodies out 
of the properties with which n&ture has endowed th*em, yet 
no one has had the hardihood to deprive them of their> 
essence in a legitimate way. , 

To investigate the laws which obtain in the motion ’of 
bodies, would require a treatise of no small length ; this, 
therefore, we cannot attempt; but, nevertheless, think it 
necessary to oS’er a few remarks upon some of theiy ; and, 
particularly, upon the property denominated inertia, and 
upon momentum. 

The very words which we employ to designate a parti¬ 
cular thing, are frequently permitted to lead us i))to error, 
in consequence of our not restricting our terms according 
to the nature of the things (o which they are applied ; thus 
we frequently use the expression, “the power of inertia;” 
which may lead to the conclusion, that from this property 
of matter some power may be derived ; although the very 
term inertia, is intended to express the simple fact, that 
matter‘is altogether inactive or powerless. Inertia is a 
mere nullity; and, tlierafcrc, instead of conveying the idea 
of power, it is intended Vj express the entire absence rather 
than the existence, of a property. If this be true, inertia 
can give us no aid in producing a perpetual mofion; for, 
supposing, for the sake of argument, that gravitation, fric¬ 
tion, and a resisting medium, could be placed out of the 
question ; as every single impulse which is given to matter 
tends to carry it on in a straight line, whatever deflected it 
must necessarily abstract from, and eventually stop, its 
motion. All our machines must have either a vibratory, or 

a curvilinear motion, or they would, from their very struc- 

0 

ture, soon elude our grasp ; any impulse which we give to 
them, cannot, therefore, be continued, in consequence of 
the inertia of the matter of which they are composed. 
But we must also, and at eve^ moment, encounter friction, 
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and a resisting medium, and in consequence of these, our 
machine must eventually lose whatever impulse we may 
have given to it; for although matter is indifferent both to ‘ 
rest and motion, it is not so to impulse, or which is the 
same tiling, to resistance; tlnd whether we abstract from 
rits motion by "rains or by ounceSj it must eventually cease. 
Upon this it is vnnecessary to dwell, because the fact must 
b(? admitted on all hands to be as stated. But if inertia, 
or the absence of power, cannot give power to a machine, 
may we not obtain something from momentum ? Momen¬ 
tum is Jhe quantity of motion, and is compounded of the 
quantity of the matter moved, anij. the velocity with which 
it moves. The case we have been considering under the 
head of Inertia; is a case of mcmentum; as we liave sup¬ 
posed a ^criuin impulse given to matter, which matter has 
in consequence acquired motion; and which motion; from 
inertia, would be continued, were there no counleractiim’ 
causes. If we give a double velocity to our machine, or 
mass of matter, as to a wheel, for example, we give a dou¬ 
ble momentum, or, what is toe Saine thing, a double quan¬ 
tity of motion, and it will only require a double space of 
time, cmte.n^ paiibr.t^, io exhaust ihis motion ; we have not, 
therefore, advanced a single step towards [u" petiiity. It 
consequently is not in this way that aid lias been sought 
from momentum, but in one wlneli, althre,;:^!! it is equally 
fallacious*, is better i.,alculaied to deceive. We have already 
observed, that the momentum of a boiiy is increased by in¬ 
creasing its velocity, or the sivace tjii’uugli whicli it passes 
in a given time, although its quairlity of matter remains the 
same. Suppose we have a horizontal love)', or bar, with 
equal weights at each end of it, and n, supported by a 
fulcrum between them, and that thefulcriun is but half the 
distance from a at which it stands from n ; when allowed 
to mowe, n will therefore preponderate, and will move with 
a velocity which will be double that of a ; that is, it will 
descend two inches whilst a ascends bu* one ; its momen¬ 
tum power, or quantity of inopon, will, therefore, be double. 
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If now we could cause the fulcrum to change its place, that 
is, to bring it as near to B as it was to a, and back again 
alternately, each of the weights would, preponderate in its 
turn, and a perpetual vibration would ensue. How an ef¬ 
fect of this kind has been atteAipted, will be seen upon an 
examination of some of the plans, to be presented in the. 
sequel. , 

In many instances, the machines have been made So 
complex, as to render an analysis of them somewhat diffi¬ 
cult, even to well informed observers; tliis complexity, 
however, instead of promoting the desired end, oyly ren¬ 
ders a larger portion of foreign aid necessary to produce 
and continue the motion. 

Numerous impositions have been practised by individuals 
who have pretended that they had made self-moving ma¬ 
chines. When deceptions of this sort have been practised, 
the charlatans have, of course, endeavoured to perpetuate 
the concealment of their mode of procedure. Most of our 
readers remember well the case already mentioned, of Red- 
hefler’s ])erpetual motion, as it was called ; the question 
has been frequently asked of us, whether the njodc in 
which lie made his machine act, has ever been discovered ! 
We believe it has not; but we could construct a machine, 
as did Mr. Lukeiis, in external appearance and motion like 
his ; although we still could not aver that our mode of 
communicating motion would be the same with His, as we 
have conceived of more than one mode, and he, jrrobably, 
had devised another. Jt was easy to show that it did not 
move from any of the causes assigned by him, or which 
were visible on its exterior. 

Numerous as have been the contrivances to effect a per¬ 
petual motion, but few of them are placed upon record ; a 
circumstance which is by no means surprising, as they 
have always ended in disappointing the hopes of their pro¬ 
jectors. Those who pretend to have succeeded, have not 
informed us how we may do so, and are therefore not en¬ 
titled to the slightest portion^of credit. Almost the only 
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machine of the kind which ^las obtained any celebrity, is 
the wheel of OrfTyreus, of which an account was published 
by the celebrated philosopher S’ Gravesande, in the year 
1774. This machine was in the form of a large circular 
wheel o» drum, twelve feet ik diameter, and fourteen inches 
m depth ; the whole w'as very light, being formed of bars 
of pine-wood, the intervals between which were closed, by 
beuig covered with waxed cloth, which served to conceal 
the interior parts. An iron axis upon which the wheel 
turned, rested upon two supports. On giving to this wheel 
a slight impulse, in either direction, its motion was gradu¬ 
ally accelerated, until, in a few revolutions, it acquired a 
velocity of twenty-five or twenty-s^x turns in a minute. It 
was placed in a room, in a jialace of the landgrave of Hesse, 
the door being locked, and sealed with the landgrave’s seal; 
and, for two months, it continued its rapid revolutions; at 
the end of which time it was stopped, to prevent the wear 
of the materials. S’ Gravesande was an eye-witness of the 
whole operation, and made a critical examination of the 
external parts, which resulted in a conviction in his own 
mind, that there was no communication with the adjoining 
apartments. Orffyreus pretended to be so incensed'at the 
curiosity of S’ Gravesande, that he broke the machine in 
pieces, and wrote upon the wall, that it was the impertinent 
curiosity of the professor which induced him to take this 
step. Tl»e prince of Hesse, who had seen the interior of 
the wheel, declared that after it had been in motion for a 
considerable space of time, there was no appearance of 
change in its parts; that there w.ere no pieces which indi¬ 
cated fraud or deception, and that its construction was very 
simple. Orffyreus could never be persuaded to construct 
another. 

This is all the information which we possess respecting 
this c^ebrated wheel, and it appears useless to offer any 
conjecture respecting the manner in which it was moved. 
It is highly probable, however, that the time had arrived, 
when it suited Orffyreus to destroy it, to prevent detection. 
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and preserve his secret. When Redheffer had exhibited 
his machine for as great a length of time as he deemed it 
safe to do, he had it packed up for the purpose of sending 
it to Europe, in the care of two gentlemen, with whom he 
had formed a connexion, and»who were confident'that it 
was a self-moving machine. The war then existing pre-, 
vented its being shipped ; the principal of^ the two gentle¬ 
men alluded to, opened the case, and put the machine to¬ 
gether, without the knowledge of Mr, Redheffer; when 
lo, he found, to his utte.' astonishment, that the principle 
of motion had become extinct; and that the causes which 
had appeared to him sufficient to give it action, fiad, in 
reality, nothing to do wi£h it! Mr. Redheffer was also so 
incensed at the ** impertinent curiosity ” of the gentleman 
who dared to open it before its arrival in Europe, that he 
refused to have any thing further to do with it. We ap¬ 
prehend that there is a considerable degree of similarity 
between these two cases. 

( To be contmued ) 


XII.— On Afr. Charles Wheatstone’s new Musical 

Instrument, the Sj/mphonion. 

This instrument, which, in the size of an ordinary snuff¬ 
box, comprizes musical tones extending even to the compass 
of three octaves, with additional semi-tones; is played 
upon with keys, arranged in an entirely novel manner, 
so as either to produce single notes, thirds, fifths, or other 
chords, at pleasure. It is undoubtedly the most portable 
wind musical instrument ever invented, which is capable of 
being played upon by the fingers of a performer. 

In the portable musical boxes, the springs are acted upon 
by machinery, but so as to produce a few set tunes oftly. 
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Which have passed the Great Seal shice November 26,1829- 

Fratlcis Westby, of Leicester, in the county of Leicester, 
cutler; for ccrtuii) improved apparatus, to be used for the purpose 
of Svhetting or sharpening the edges of the blades of razors, pen¬ 
knives, or other cutting instruments Dated November, 26, 1829. 
—To be specified in two months. 

f 

To John Marf^hall, of Southampton-street, Strand, in the county 
of Middlesex, tea dealer; fora method of prepaiing or making an 
extract from cocoa, which he denominates Marshairs extractor 
cocoa. Dated December 10? 1829.—In two montlis. 

To Benjamin Goulson, of Pendleton, near Manchester, in the 
count} of Lancaster, surgeon; lor certain iuiproveiueuts in the 
manufacturing of farina and sugar, from vegetable productions. 
Dated December 14, 1829.—In six months, 

( 

To Charles Derosne, of Lcicestor-square, in the county of 
Middlesex, gentleman; who in consequence of a communication 
made to him by a certain foicigncr residing abroad, and inventions 
by himself,•'is in possession of an im;entlon, for certain improve¬ 
ments in extracting sugar or syrups from cane juice, and other 
substances containing* sugar, and in refning sugar and .syrups. 
Dated December 14, 1829.—In two months 
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XIII.— Addilioml Partkularf on viewing the Circulation 
of the Sap in the Chara Tranilucens. ,By Thomas 
Carpenter, Esq. With Remarks. By the Editor. 

WITH FIGURES. 

DEAR SIR, London, January 1,1830. 

I WAS so highly gratified with seeing the circulation of the 
sap in the stem of the chara translucens, under your ex¬ 
cellent Varley’s single microscope, last evening, that 1 was 
induced, this morning, to try what effect I could produce 
with the small portion of the plant you gave me, under my 
ccmpoulid microscope. 

Having cut off one of the joints, which was the farthest 
from the root, I scraped^off the green bark very carefully, 
until I had rendered it transparent. I then placed it 
within some water in a watch glass; in this stave, I had 
the pleasure of seeing the circulation in a very distinct 
manner (but not equal^ to the view under your Varley's 
microscope), the globules proceeding down one side of the 
stem, and going up on the other side, resembling very 
much in appearance the slow circulation of the bloodi 
which we have frequently seen in some of the smaller 
aquatic insects. 

Your microscopic readers will now have an opportunity 
of witnessing this very interesting fact, as almost any 
well constructed contpound microscope will produce the 
effect. 
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I imagine that if the other species of chara, as well as 
numerous other aquatic plants^ were to be treated in the 
manner in which I have prepared the chara translucens, 
•that the circulation of their sap might also be seen in se¬ 
veral of'them. < 

. When you are viewing this plant again, I would recom¬ 
mend you also ,to examine the various animalculi which 
attach themselves to it. I observed several which were 
quite new to me, and some of which were of most singular 
forms. One, in particular, attracted my notice ; it was an 
elegant lively little creature, furnished with a membrane, 
which it occasionally threw up, after the manner of the 
nautilus, and which seemed to assist it in its motions in 
the fluid ; and when in that state, it very much resembled 
that marine animal in miniature; should you observe it, 
perhaps you will favour your readers with a figure of it. 

I remain, dear sir. 

Your obliged friend, 

ToT. Gill, £s?. Thomas CARPENTER. 

Remarks. By the Editor. 

It is very true, that, knowing the circulation of the sap 
to exist in the chara translucens, it may be traced under 
the compound microscope, as the^ Editor has done in one 
made by the late celebrated George Adams, in his posses¬ 
sion ; but he certainly would never have been enabled to 
have discovered it by that instrument. 

Since his communication in las/ month’s number, the 
Editor has found that the two portions of the chara which 
he had separated from the plant, and prepared for viewing 
by the microscope in the manner there described, retained 
their power of circulating the sap for at least fourteen days 
after such separation. This is indeed a most surprising 
fact, and what could not have been expected, as the plant 
itself had then been gathered at least six weeks; and, 
indeed, the remainder of it has now lost its power of cir¬ 
culation from decompositioij^. Mr. Gray informs the Edi- 
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tor, that the plant is yet to be found, it growing in spring 
water, three feet in depth, and below the reach of frosts. 
It is, however, a valuable discovery,« that the prepared 
parts of it, when kept under water, will retain their circu¬ 
lating power so long. * 

The two portions thus separated, are each not more than 
three quarters of an inch in length, and about the tenth 
part of an inch only in thickness. In plate II. fig. 1 re¬ 
presents one of these portions, as being surrounded with a 
little water, when placed upon a slip of glass, and ready 
for examination under the microscope, fig. 2 is a anagni- 
fied view of part of the qxterior of it, which is irregularly 
granulated. And fig. 3 represents the interior of the sap- 
vessels, as they appear when the sap is seen flowing 
through them, by altering the focus a little, when the outer 
granulations disappear, and the inner parts of the vessels 
appear to be finely ribbed and granulated. 

It may be remarked, that the Editor divided the last 
specimen of the chara which Mr. Gray furnished him with, 
into two portions, one of which he placed in a Wedgewood’s 
mortar, and only just covered it with water ; and the other 
in a tall glass jar, four inches deep in water. The first 
continued alive; but the other soon became black, and, 
was quickly decomposed » 


XIV. — 0/1 the Microscope. By Thomas Carpenteii, 
Bsq. With Remarks cf/d Additions. By the Editor. 

t 

WITH HGUUES. 

(Cantinxted from pnge U*) 

DEAR SIR, Lond^n^ Janwry 10, 1830. 

According to the promise I made in my last letter, I 
now send a variety of objects for yoiir microscope, which I 
trust, on examination, you will find interesting. 

I liave before observed, that the farina of various plants 

r2 
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affords abundant employment for the microscope; the 
whole of those I now send may be viewed either as trans¬ 
parent or opaque qbjects ; the latter method, however, I 
• prefer, under high magnifying powers, inasmuch as the 
fine coihurs are preserved, ds well as the shape and cha- 
. racters' in each species. 

Mr. Needham has pointed out a very interesting method 
ofrviewing the expansion and bursting of the various glo¬ 
bules of farina, by placing a few of them within a drop of 
water, on the stage of the microscope; and when at its 
proper focus, by attentively observing, they will be seen to 
burst, and discharge an apparently dark fluid, but which 
is in fact composed of numerous minute globules, that tend 
to the fertilization of the seed contained within the plant. 
For much interesting information on the farina, I beg to 
refer you to Stillingfleet’s preface, page xxx., and also to 
page 58 ; also to Derham’s “ Physico Theology,” vol. II. 
page 383; and for the experiments made by Needham, 
see his work on the subject, page 60. 

Among the various kinds of farina 1 have sent, you will 
find some from the sunflower, the hollyoak, the marvel of 
Peru, the blue bell, garden flag, strawberry, orange flower, 
arbutus, moth flower, garden mallow, convolvulus, palm 
tree, tulip, Canterbury bell, tyger ^illy, white lilly, Guernsey 
lilly, salvia coccinia, scarlet fuschia, major convolvulus, 
and larkspur. These are all placed between slips of glass, 
and among them will be found some which I have tried 
Mr. Needham’s experiments upom and succeeded in pro¬ 
ducing the effects above described, which you will perceive 
are still very visible, on your examining the same under 
your microscope. 

With these you will also receive three cast skins from 
spiders, on which you will observe curious hairs, some of 
them*.of a herring-bone shape ; other hairs branching out 
from them. A few fine scales, taken from the head of a 
lepisma, arc also in the sliders containing the cast skins of 
the spiders. I likewise seqd you some hairs, placed be- 
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tween glass slips, which came off different species of the 
rat, mouse, and bat, from those mentioned in my last letter. 
And between one of these glasses, you’will find a very deli¬ 
cate and beautiful wing, taken from a cynips, with p. small 
portion of its abdomen, in w^ich will be seen numerous 
minute blood vessels; and,in the same glasses there are two • 
scales taken from a young chameleon, poSisessing curious 
characters. There are also, between other slips of glass, 
some exquisitely formed crystals, from the salt of amber ; 
the configurations in these you will find highly interesting, 
and they would form an elegant object under the solar 
microscope. 

You are no doubt aware, that the earwig is possessed of 
wings, which are both large and elegant; and that even 
one of them, when extended, will nearly cover the whole 
insect. The elytra or wing cases are short, and extend 
only partially down the body. The wings are concealed 
beneath these, they are somewhat of an oval shape, and, 
when extended, are nine or ten times as large as the elytra. 

I herewith send you a specimen in the pupa state, in which 
you will observe the rudiments of the wings and wing- 
cases ; and likewise another in the perfect state, with the 
wings fully expanded, as they are when the insect is in the 
act of flying ; also a aingle wing, placed between talc 
sliders. There is a great degree of elegance displayed in 
the manner in which the insect folds the wings beneath the 
elytra. They are first closed up lengthways from a centre, 
close to the body, like a fan; and afterwards refolded 
across, in two different places; one about the middle of 
the membrane, and the other at the centre, from whence 
the first folds proceeded. By this means, the wing is re¬ 
duced into a small compass, proportioned to the size of the 
elytra, under which it is to lie. 

It is a circumstance extremely singular, that, (ftilike 
those of most others of the insect tribes, the eggs of the 
earwig are hatched, and the young ones fostered by the 
parent. In the beginning ofithc month of June, M. De 
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Geer found under a stone, a female earwig, accompanied 
by many little insects, which evidently appeared to be her 
own young. They remained close tp her, and often placed 
• themselves under her body, as chickens do under a hen. 
He placed the whole in a bA'x of fresh earth; they did not 
. enter the earth, but it was pleasing- to observe how they 
thrust themselves under the body, and between the legs, of 
tWe mother, who remained very quiet, and suffered them 
to continue there sometimes for an hour or two together. 
To feed them, this gentleman gave them a piece of a very 
ripe apple; in an instant, the old one ran upon it, and eat 
it with a good, appetite; the young ones also seemed to eat 
a little, but apparently with much less relish. On the 
eighth of June, he remarked that the young earwigs had 
changed, their skins ; and he also found the sloughs that 
they had quitted. This casting of their skins produced 
only a slight change in their figure, yet it evidently brought 
them nearer in shape to tlie perfect insect. 

At another time, about the beginning of April, he also 
found a female earwig under some stones, placed over a 
heap of eggs, and of which she took all the care imaginable, 
without ever forsaking them. He took both the* female 
and her eggs, and placed her in a box half filled with fresh 
earth, and disposed the eggs up and down in it. She, 
however, soon removed them, one after another, carrying 
them befween her jaws ; and, at the end of a few days, he 
saw that she had collected them all into one place, upon 
the surface of the earth, and remained constantly upon the 
heap, without quitting it for a moment, so that she seemed 
truly to sit for the purpose of hatching her eggs. The 
young were produced about the thirteenth of May; in 
figure they were similar to those before mentioned; but at 
the birth they were all white, except towards the tail, where 
a yeltew matter was observable through the skiu j and the 
eyes and Jaws were reddish. He kept them in the box 
with their mother, feeding them front time to time with 
pieces of apple, and sau thpra grow every day, and cast 
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their skins more than once. The mother at length died, 
and her progeny devoured nearly the whole of her body. 
The little ones that died also underwent the same treat¬ 
ment- M. De Geer, however, conjectures that this only, 
took place from the want of other food, as he had nfeglected 
to supply them regularly with nutriment. On the twenty- 
third of July, only one remained alive j it was full grown, 
and then in the pupa state. * 

This insect, though in its nature extremely harmless (ex¬ 
cept, indeed, to the fruit and vegetables in our gardens), 
has unaccountably fallen a victim to human cruelty and 
caprice, originating from the mistaken idea, that it intro¬ 
duces itself into the ear, and from thence penetrating to 
the brain, occasions death. We cannot help expressing a 
wish that persons who entertain such erroneous ideas, 
would be convinced that the wax and the membranes of 
the ear are a sufficient defence against all its pretended 
attacks upon this organ. It lives indeed among flowers, 
and frequently destroys them ; and \\hen fruit has been 
wounded by flies, the earwigs also generally come in for a 
share. In the night, they may be often seen in amazing 
numbers upon lettuces, and other esculent vegetables, 
committing those depredations that are often ascribed to 
the ravages of snails or^slugs. 

We are indebted to many eminent naturalists for the 
singular discoveries which, by their researches, they have 
made in the works of creation. Many of them have de¬ 
voted the best part of,their lives to watching the economy 
of insects; and by such means, have been enabled ta 
hand down to posterity many curious and wonderful in¬ 
stinctive faculties, evinced in these despised creatures, to¬ 
wards the protection and preservation of their offspring. 
Huber, in order to give an accurate account of the habits 
and manners of auts, formed an aiit’s nest in his room, and 
prevented their leaving it, by making a trench around the 
nest, and filling it with water; he also fed them until they 
became domesticated, after Yhich, they were permitted to 
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go where they pleased, and toVorage for themselves. They 
soon became attached to their nest. By these methods, 
he had an opportunity of examining the internal construc- 
#;ion of the nest at his leisure, and by comparing therewith 
the neste made by others in a‘ wild state, he was enabled to 
write with accuracy upon the subject. He also fitted up a 
place in which he, kept insects of various species, and stored 
it with plants and food, proper for their sustenance; by 
which means he was enabled to watch and note down the 
various changes they underwent from the egg until they 
arrived at their perfect state. Of many of the changes 
stated iJy him and other naturalists, I have had frequent 
opportunities of ascertaining the correctness. A great part 
of my time, while I resided in the country, I spent with 
much pleasure to myself, in observing the habits of these 
very interesting creatures ; and, instead of finding the time 
to hang heavy on my hands, I have always found a plea¬ 
sure in examining the cabinet of nature contained within a 
garden or field; and very frequently, when I have been 
contemplating the beauties which some of the insect tribes 
possess, I could almost have imagined them to have said, 
“ It is God who hath made us; then give the glory unto 
our Creator.” 

A friend once asked me how it was possible that I could 
spend evening after evening shut up within doors in the 
winter ? die himself, he said, should be moped to death, 
for want of employment. My reply was, I have such nu¬ 
merous resources within myself, tha| the longest winter’s 
evening, or even an hundred such^ would never hang heavy 
on my hands, as 1 possessed many books of entertainment 
as well as of information ;■ that I also occasionally tried 
experiments in optics; but that my chief resource was in 
contemplating the works of Nature, under the microscope ; 
by the^use of which instrument, I had the pleasure of 
looking, as it were, into an invisible world. 

To state one instance only, out of many, appertaining to 
the IMP of the microscope, I had only, on my return from a 
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walk or a ride, to brinp; home a bottle filled with water 
from a pond, and I should find ample employment for a 
Jong evening, in the examination of a, few only of the nu¬ 
merous species of animals contained in it. In some, 1 
should see such complicated Machinery displayed m their 
formation, as to excite both delight and astonishment. In , 
others, such curious and singular forms, that W'ere I to at¬ 
tempt to describe them, it would appear like the imagininj^s 
of a disordered fancy ! In many, the motions of their in¬ 
testines, the pulsations of the heart, the circulation of the 
blood, and their methods of seizing and devouring their 
prey, were all distinctly seen ; and yet many x)f these were 
scarcely visible to the naked eye; others were even many 
thousand times less than a grain of sand ! And still each 
created being had its wants provided for, and all Jjad some 
important duty to perform in the great scale of creation. 
And whilst I was thus contemplating these wonders, my 
mind was lifted up to their Creator and mine, with feelings 
of gratitude for his goodness, in the ])rotection he had af¬ 
forded to me throughout the day, and the pleasure he had 
permitted me to enjoy in viewing these his minute yet 
wondrous works! 

The exquisite beauty with which the wing-cases of se¬ 
veral of the beetle tribe pf insects is adorned, surpasses any 
description that I can give. Mr. Kiiby, in the introduc¬ 
tory letter to his valuable work on Entomology, thus ob¬ 
serves: “Insects, indeed, appear to have been Nature’s 
favourite productions, m which to manifest her power and 
skill; she has combined and concentrated almost all that 
is either beautiful and graceful, interesting and alluring, or 
curious and singular, in every other class and order of her 
children. To these, her valued miniatures, she has given 
the most delicate touch, and highest finish of her pencil. 
Numbers she has armed with glittering mail, which reflects 
a lustre like that of burnished metals in others, she lights 
up the dazzling radiance of polished gems. Some she has 
decked with what looks like Jiquid drops or plates of gold 
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and silver, or with scales which mimic the colour, and emit 
the rays, of the same precious metals. Some exhibit a 
rude exterior, like, stones in their natural state ; while 
I. others represent their smootli and shining faces, after they 
have l?een submitted to the‘ tool of the polisher. Others, 
_ again,"like so many pigmy Atlasses, bearing on their backs 
a microcosm, by the rugged and various elevations and de¬ 
pressions of their tuberculated crust, present to the eye of 
the beholder no unapt imitation of the unequal surface of 
the earth ; now horrid with misshapen rocks, ridges, and 
precipices ; now swelling into hills and mountains, and now 
sinking into yalleys, glens, and caves ; while not a few are 
covered with branching spines, which fancy may form into 
a forest of trees.” “ To follow the insects that frequent a 
garden from their first to their last stale, and to trace all 
their proceedings, would supply an interesting amusement 
for a long life, and, at its clo.se, would still leave much to 
be done by our successors ; for where we know thoroughly 
the history of one insect, there are hundreds concerning 
which we have ascertained little besides the bare fact of 
their existence.” 

In order to illustrate some of the foregoing remarks, 1 
have sent for your examination, detached portions from the 
wing-cases of various species of Jiupre-stis, curenlio, can- 
tharis, carabus, cicendela, chrysomela, and lytta, together 
with sevflral specimens of wing.s from lepidopterous insects. 
Among the former, you will find two species of the genus 
thanntophilus. The undersides of the wing-cases of these 
insects are very curiously marked, and possess fine colours. 
There is also a small insect, the stexus bigutlatus, which, 
on examination, you will find granulated in a very singular 
manner. And in some species of the genus chryais you 
will find much to admire, both in their colours and in their 
markkigs. I have likewise sent you the wing-cases and 
other parts of the coat of a curculio imperialis. The exqui¬ 
site colours reflected from the scales which adorn the exte¬ 
rior of this insect, are so viv,>d, that I have been informed 
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by persons who have seen them in a living state, in the 
Brazils, that, when the sun is shining upon them, they are 
so glaringly brilliant, that it dazzle^ their eyes to look 
on them! Accompanied with these, I likewise send a • 
small piece, cut from the win^ of a foreign butterfly^, which 
is covered with minute brown scales, and is also stud-, 
(led over w’ith minute green ones, elegantly embossed, and 
so interspersed, as to appear like brilliant stars in the firma¬ 
ment. Last summer, I placed a few blood-worms (as they 
are termed by anglers, but which are, in fact, the larva of a 
species of gnat) in a glass vessel, together with ^a small 
quantity of moss and water, in order to breed the perfect 
insect. Several of these larva underwent their change into 
the pupa state; and, from some of these, I obtained fine 
specimens of the gnat, chironomus plnmosus. I ^dissected 
the proboscis of one of these insects, and found within it 
several instruments for piercing and sucking the blood. 
These I have displayed, placed between two slips of glass ; 
they are exceedingly slender, and. very finely pointed and 
serrated. I'here are also between the same glasses, several 
minute scales, which came olF the proboscis and the 
antennjE, and are interesting test objects. 

In contemplating the power and greatness of the Deity, 
as manifested in these minute specks, I have often been led 
to dwell upon the pious words of one of our most inspired 
poets, Milton. * 

These are Thy glorious works, Parent of good, 

Almighty ! '^I’hine tliis universal fiame, 

Thus wondrous Tail; Thyself how wondrous then ' 

Unspeakable, who bitt'iit above these heav'ns, 

To us invisible, or dimly seen 

In these Thy lowest works; yet these declare 

Thy goodness beyond thought, and pow*r divine/’ 

I am, dear sir, 

Your’s, very sincerely, 

Thomas Carpenter. 


To T. Gill, E$q, 
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Remarks and Additions. By the Eoitok. 

In plate II., fig. 4» is a magnified view of one of the glo- 
•bules of the farina of the marvel of Peru, which is of 
a spherical form, and is marked with circular spots, thinly 
.interspersed over its surface, and which surface is also 
roughened. \ 

^'ig. 5 represents two of the nearly square, and curiously 
marked portions of the farina of the arbutus, or strawbeny 
tree, highly magnified. 

Fig. 6 a highly magnified view of one of the oval por¬ 
tions of farina, of the tyger lilly, and which is beautifully 
reticulated all over its surface. 

Fig. 7 a highly magnified view of one of the globules of 
the farina of the salvia coccinia, or scarlet sage, surrounded 
with its zones or belts ; and as described in vol. IV. page 
199, when e.xhibited to us by Mr. Lister, under his Mr. 
William Tulley’s excellent achromatic microscope. Mr. 
Lister furnished this beautiful object, as well as the trian¬ 
gular farina of the fuschiu coccinia, or scarlet fuschia, 
highly magnified views of which are given in fig. 8, to Mr. 
T. Carpenter; as likewise other curious portions of the 
farina of various plants, selected by him, and mounted 
between glass slips, as transparent objects for the mi¬ 
croscope. The portions of triangular farina of the fuschia 
coccinia, ^re connected together by exceedingly slender 
filaments, a circumstance which the Editor has also ob¬ 
served in other kinds of farina. • 

Fig. 9 is a magnified view of one of the compound hairs 
on the exuvia of a spider, which Mr. T. Carpenter terms 
herring-bone shaped. Fig. 10, a single hair, winch is 
jagged all over like a rasp, and as shown in fig. 11, which 
is a still more highly magnified view of a part of it; 
this eurious formation was also first pointed out to the 
Editor’s notice by Mr. Lister, and as is mentioned in vol. 
IV., page 199. 

Fig. 12 is a highly raagnifi^l view of part of a hair of a 
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rat, which, besides the dark coloured spots proceeding from 
each side towards the centre of it, has a sort of pith, of a 
vescicular structure in the middle of i^ 

Figs. 13 to 21, exhibit highly magnified views of various. 
hairs cut from different parts of the skin of a mouse,’by Mr. 
T. Carpenter, and mounted between glass slips, as transpa-, 
rent objects for his microscope. These exhibit a singu¬ 
lar proof of the vagaries of Nature, in the structure ^of 
these her minute works. In fig. 13, a hair is seen as 
being alternately striped across and spotted. Fig. 14 is 
another and narrower hair, marked with bars all across it. 
Fig. 16, a broader one, marked with two row.s of spots pro¬ 
ceeding from the edges towards the centre of it, but 
not meeting each other. Fig. 16 is another hair, having 
rows of three spots each, extending across it. Fig. 17, 
a hair with a row of dark spots on each side of it, and two 
vescicles between them. Fig. 18, a hair with two plain 
bands running along its edges one on each side, and barred 
across between them. Fig. 19 has a very singular struc¬ 
ture, resembling a kind of plait. Fig. 20 has deeply ser¬ 
rated edges, and a vescicular kind of pith along the middle 
of it. 'And fig. 21 is a hair, which, besides being barred 
across, has its edges serrated, in a manner approaching in 
resemblance to that of the hair of a bat. 

Fig. 22 is a highly magnified view of the hair of a bat, 
which has been thought to be formed in a screw-like man¬ 
ner; but fig. 23, which is another of these hairs, likewise 
shown as highly magtyfied, does not appear to justify that 
supposition. 

Fig. 24 represents several highly magnified scales, which 
adorn a foreign curculio; these have an opalline appearance 
when viewed as opaque objects, and they are also curiously 
furrowed like shells. Two stout white hairs are also 
shown, which accompanied the scales. * 

Fig. 25 is a highly magnified view of one of the brilliant 
though minute green scales or feathers, which are thinly iii- 
teiaperscd amongst numerousi^ brown ones, with which the 
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wing of a foreign butterfly in 'jMr. T. Carpenter’s possession 
is covered. 

Fig. 26 is part of ,the curious antenna of a moth, in the 
.same gentleman’s possession. 

^ t 

( To be continued.) 

21 ' ■ ■r 

XY. —On a new varietif of Borax, for the use of Jew¬ 
eller’s, 8fc. *. 

The artisan, for whose benefit we professedly write, fre¬ 
quently^ complains that we use the terms employed by 
the scientific chemist, and do not call things by their com¬ 
mon names; and perhaps our present labour may be 
thought liable to the same objection. We think that it is 
a sufficient answer to this complaint, to say, that bodies 
are known to the chemist in forms and states, in which 
they have no common name, and there is, therefore, no 
choice left, but to mention them by the only names which 
have been given to them, or to leave them unnoticed. In 
the present instance, as in numerous others, whilst we in¬ 
troduce terras, unknown to the generality of our artisans, 
we furnish him with the means of preparing that which may 
be useful to him ; although we may not instruct him as re¬ 
gards the play of affinities, and the combination of the 
atoms which constitute this new substance. 

JewelleVs, and other fine workers in metal, prepare their 
borax for soldering with, by rubbing it upon a piece of flat 
stone, generally a slate, scored across, both ways, so as 
to form a sort of teeth, which assist in reducing the borax 
into very fine particles, when it is rubbed upon them with a 
few drops of water. Now, the ordinary borax is apt to 
crumble at the edges of the lumps or crystals, in this opera¬ 
tion, and small fragments of it thus become mixed with the 
finer parts, producing not merely inconvenience, but some¬ 
times causing the metal to melt in considerable portions, to 

* Abstracted from a Memoir in tlie Amtales De Chimie, By the Editor of 
the Franblin Journal. r 



On Borax for the u^e of Jewellers, Sfc. 79 

the great loss of the workman Borax in the new form 
is entirely free from this defect, for, whilst it is not too hard 
to rub freely upon the stone, it is yet sufficiently solid and 
tenacious to prevent the crumbling away, so much com- 
plained of. * ' 

This new species of borax, differs chemically from the 
ordinary kind, in the watef of crystallization which it con¬ 
tains, this being precisely one-half the usual quantity. 
This difference in its chemical constitution, is accompanied 
by corresponding differences in its other ])roperties. In¬ 
stead of crystallizing in the form of a prism, of four or six 
sides, it assumes that of a octahedron. Its density is very 
much increased, and there is a similar augmentation in its 
hardness. The common or prismatic borax splits into 
pieces when exposed to a temperature of 120 degrees; but 
the octahedral remains solid, when thus exposed. Common 
borax retains its transparency in a moist atmosphere, and 
when immered in water, in a dry air, it becomes opaque, 
in consequence of its efflorescing on its surface. The new 
kind, on the contrary, becomes opaque when affected 
by moisture, but remains transparent in a dry situation. 
To the chemist, the cause of these differences needs no 
explanation. 

The following is the mode of obtaining the octahedral bo¬ 
rate of soda, practised b^ M. Payen. Borax is dissolved 
in water at the boiling point, the quantity dissolved should 
be such, as to give to the boiling hot liquid, a density 
of thirty degrees of the hydrometer of Beaume, which is 
equal to a specific gravity qf 1.26. This will probably re¬ 
quire seven or eight parts of water, to one of borax; this, 
however, is a mere guess, as we have not made any certain 

* If borax be gently heated, eo that the crucible be only red-hot, it fuses 
in its own water of crystallization, and bubbles up into S white frothy mass, 
exceedingly friable, and which may be rubbed to a fine powder with the 
greatest ease, even between the fingers ; in this state, it is preferable M that 
rubbed in the above manner, as it will not rise up in blisters, as usual. The 
Editor has lately been informed, that the watch case manufacturers rub a little 
sandiver or glau-gall up with their borax, in order to lesson its tendency to rise 
up in blisters, and which defect causes it to displace the small particles of sol- 
<lci'. EditoH of the Ttchnohgidil Repofftarv, 
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experiments or calculations on tHe subject. The solution 
is then allowed to cool quietly and slowly ; when it has de¬ 
scended to nearly 1,70°, it will begin to deposit the octahe¬ 
dral crystals, and will continue to do so, until it aiTives at 
130°.* At this point the u\icrystallized liquid, or mother- 
water," must be poured off. If this be not done, the whole 
operation will fail, as the octahedral crystals will become 
coated and united by borax in the ordinary state, which is 
deposited as the liquid descends to a lower temperature. 

The process of M. Buran differs somewhat from the 
foregoing, and is calculated only for operations in the large 
way. His solution is made rather more concentrated, being 
equal to 32° of Beaume’s hydroineter, or about 1.28 sp. g. 
He then covers the boiler, so as to cause the solution 
to cool as slowly as possible. If operating upon 1000 lbs. 
of borax, it is allowed to remain six days, when it is opened, 
the liquid drawn off, and the mass of borax taken out. 
The crust which was last deposited, is of the prismatic 
kind, this is detached by means of a hatchet, from the 
dense deposit of octahedral borax. 

The new kind of borax is intrinsically of much greater 
value than the ordinary kind, leaving its utility in‘’the arts 
out of the question. This will be readily understood, 
when it is known that the water of crystallization in 
the latter, amounts to nearly 30 per cent.; whilst the former 
contains but half this quantity. Under the same weight, 
therefore, we are presented with a much larger quantity 
of borax. , 

In laying the two processes before our readers, we have, 
in the first place, offered to the jeweller, the information 
necessary to enable him to operate upon a small quan¬ 
tity, for his own use; and by the second process, the ma¬ 
nufacturer may supply the market with an article, which 
will always be preferred, where its superiority is known. 




XVI.— An important Error in the History of Barker's 
Mill, corrected by a Correspondent to the Franklin 
Journal. , 


SIR, 


Newtown, \fasMchiisets, U, S, September, 1828. 


Being a constant reacier of your Journal^ I met, in youf 
number for July last, with the description &ndhistory of the 
mill, called Dr. Barker’s. About three years ago, my atten¬ 
tion was called to the subject, by the account given of that 
machine, in Nicholson’s Operative Mechanic; and being at 
that time about erecting a mill, for the purpose ^of pul¬ 
verizing drugs, and p(}rforming other chemical manipu¬ 
lations, I had thoughts of trying Dr. Barker’s. I consulted 
different books, in hopes of finding more facts relating 
to its use in practice; at length I found Dr. Dosagulier's 
Course of Lectures on Experimental Philosophy, in the 
library of Havard College, and which is the work to which 
Nicholson and others give the credit of affording the first 
account of this mill; and saw, to my great surprise, that the 
history given of it there, is entirely incorrect, of which you 
can satisfy yourself, by^referring to Desagulier’s work, vol. 
I., page 453, third edition. He states, indeed, that “ now, 
by Dr. Barker’s improvement, the waste water only, 
from Sir George’s poijds, keeps the mill constantly at 
work ; ” but the fact is, that the improvement was not 
the introduction of the mill, commonly called Dr. Barker’s, 
but merely the Breast-mill, with the buckets running in 
a circular trough, contiguous ,to the periphery of the loaded 
quadrant of the wheel. * I now quote Dr. Desagulier, 
omitting only the references to the engraving, “ This 
wheel is nineteen feet in diameter, with twelve arms, and 
twenty-four ladle-boards, and is so contrived, that the ladle- 
boards receive their water a little above the horizontal dia¬ 
meter of the wheel, and do not part with it, till they come 
to the lowest part of the wheel under the centre, where the 
water would not only be ineffectual, but hurtful to the mo¬ 
tion. The contrivance to effecA this, is as follows ; there is 

VOL. I. u 
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a circniar channel, reaching from the level of the wheel’s 
centre, quite to the under part, exactly square within ; that 
is, the section made' through this channel, by a plane 
passing^through the wheel’s centre, is every where a square, 
of eighteen inches the side. The ladle-boards being eigh- 
ieen inches long, and eighteen inches broad, just pass down 
this channel without touching, and scarcely lose any water 
at all (the little that slips by the first ladle-board, going to 
the second), in going round a quarter of the wheel,” &c. 
It is by no means strange, that a Breast-mill of considerable 
diameter, and adapted to make the most of the water, 
without wasting any, should have been of such signal ser¬ 
vice to Sir George Saville’s ponds. 

The true history of the machine, that now goes by Dr. 
Barker’s < name, may be found in the 459th page of the 
same volume. Dr. Desagulier says, that ** where there is a 
fall of water not sufficient to turn even an over-shot mill, 
supposing this fall to be of sixteen, twenty, or thirty feet, 
it is possible to make it turn a new invented mill, the most 
simple that was ever made without wheel, trundle, cog, or 
round. Dr. Barker had this thought, and communicated 
it to me, saying, that it would be an experimental proof of 
M. Parent’s proposition (that an under-shot water mill docs 
most work, when the water-wheel. moves with only a third 
part of ^the natural velocity of the water which drives it). 
I took the doctor’s hint and made the following working 
model of it, which I showed the Royal Society the experi¬ 
ment of, at their last meeting, this summer.” From the 
above extracts it appears, that,* in Dr. Desagulier’s time. 
Barker’s centrifugal mill had not been tested, except by a 
working model, and that Barker’s Breast-mill did the work, 
for which the former has'had the credit. 

This is not the only instance I have met with, of careless¬ 
ness'shown in the compilers of scientific works, copied by 
one from miother, until it is almost impossible to find with 
whom the error first originated. The error I have here 
stated, if not corrected, nought induce some person, as 
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it nearly did me, to exj^nd time and money, which might 
possibly end in disappointment. 

S. C. 


To Dr^ Thomas P. Jones. 
Editor of tho Franklin JowrnaL 


Remarks by the EnfTOR of the Franklin Journal. 

We are much obliged by the foregoing remarks of our 
correspondent. We have not Desagulier upon our shelves, 
but have no doubt whatever of the correctness of the pre¬ 
ceding statement. The detection of an error of this kind, 
is, in our estimation, a thing of no small importance; we 
have examined other books, in which the mistake com^ 
plained of is propagated, and have not met with one in 
which the facts have been correctly stated. It *has been 
the determination of the Editor, to write an article upon 
the subject of Barker’s mill; and if our correspondent will 
turn to our preliminary remarks, p. 2, of the July number, 
he will find this intention expressed, and also some opinions 
given, calculated to discourage the expenditure oi time 
and money on a mill of this description. 

It is much to be regretted, that in the art of book-making, 
there is, in general, so little industry used, that an error 
committed by a first co^npiler, stands a fair chance of per-, 
petual succession; as it is almost sure to be fostered by the 
next in turn. Every man of science has experienced the 
truth of this to his cost. Whether we should have detected 
that which hais been ptnnted out by our correspondent, we 
do not know. The proibised article, however, would not 
have been written without consulting Desagulier’s work j 
as one of the objects we had in view, was to ascertain the 
respective merits of Barker, and of Rumsey. The article in 
our July nnmber, was a continuation of a series of Essays, 
from a foreign journal. 

Remarks by the Editor of the Technological Repository. 

We are glad that this corr^pondent of Dr. Jones, has at 

G 2 
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length put an end to the delusion which has so long existed 
in favour of Dr, Barker’s centrifugal mill; by proving that 
Desagulier’s supposed approbation of it was a mistake! 
in Nordwall’s celebrated Sw€j^ish w'ork, on Mechanics, he 
has placed this mill at the latter end of it, by way of a 
baution against the use of it; thetwater indeed, being em¬ 
ployed in the most ineffectual manner, and producing the 
least beneficial effect. 


XVII.—0» Colouring Prints, and on Coloured Inks*. 

The art of colouring engravings, i^ very easily acquired, 
and can be practised by persona who are unacquainted with 
drawing. Only so much skill is necessary, in the com¬ 
mencement, as shall suffice for the imitation of good exam¬ 
ples ; and a little practice will then give facility of execu¬ 
tion, and improve the taste. As this art is very amusing 
to children, and furnishes an agreeable occupation to fe¬ 
males, we extract from the Enci/clopedia Moderne, some 
directions for its performance. 

The colouring of books of engravings, and of those which 
ornament the volumes in our libraries, are usually executed 
by women; it consists in giving, by means of the hair- 
pencil, that colouring to printed cpgravings which shall 
correspond with the native hues of the objects represented. 
This art has, in modern times, arrived at great perfection, 
as may be seen in various beautiful collections of flowers 
and plants, which have been presented to us, by those who 
have obtained the greatest skill in this department. The 
magnificent collection of roses by Redoute; the medical 
flora of the antilles, by Decourtils, and many others, might 
be cited as examples. 

This colouring is a kind of bodiless painting, or rather of 
washed drawing; the tints employed ought to be transpa¬ 
rent and thin ; those which have the least body, are there¬ 
fore chosen; or, rather, colours are prepared which are 

• From the Journal fAs Cowwis/inre lhuelle.\. 
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without any, as those which are obtained from flowers, and 
which are found to be the most suitable for this kind of 
work. When it is necessary to take such as are more 
gross, they are repeatedly washed over, so as eventually to* 
procure their finer particles only. 

The blue petals of the vris, afford a green fecula; but this,* 
however, is less beautiful than that obtained from the ripe 
berries of buck thorn, and which is called sap-green. The 
berries of the dwarf elder, afford a violet colour, which may 
be changed to blue, by the addition of alum. There are 
many other berries, which afford coloured juices; such 
as the gooseberry, the .cherry, the raspberry, the seeds 
of madder, and the elder. A decoction of the dye-woods 
is sometimes used, such as that of fustic and log-wood, A 
yellow is prepared by gamboge and water; a crimson, by 
carmine and weak gum-water; the colour of water, by ver- 
diter, combined with cream of tartar; blue, by indigo and 
alum, or by Prussian blue; a fawn colour, by tormentil 
root; a black, by uniting sul[)hate of iron (copperas) with 
this last, or by using likdian ink. 

All the coloured juices, of which we have spoken, may 
be brought into the form of cakes ; nothing more is neces- 
.sary but to add to them, when boiled, a portion of fish glue 
(isinglass), and, afterwijrds, to allow them to dry in moulds 
made of card, which have been rubbed over with butter, to 
prevent 
sistcnce 

These colours, when* concentrated, may be employed as 
coloured inks. Among these, one only is employed in 
common use, in cotnmcrcial transactions, namely, red ink. 
Occasionally, green and yellow inks are used ; and some¬ 
times, though more rarely, those of other colours. The 
following are compositions of some of these, which, when 
diluted, serve well for the colouring of engravings. '* 

Red Ink .—The mode of preparing this ink, recommended 
by M. de Pibancourt: infuse four ounces of ground Brazil 


their adhesion ; by this means, they acquire the con- 
of Indian ink, and may be used in the same way. 
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wood in vinegar for three days ; then heat it to the bcnling 
point, and keep it for an hour at that temperature^ after 
which it must be filtered. Whilst hot, dissolve in it one- 
• third of an ounce of gum-arabic, and the same quantity of 
sugar, and of alum ; allow it to cool, and put it into well- 
.stopped bottles. , 

An ink of a still more beautiful tint, may be made of a 
deboction of cochineal, to which ammonia is to be added. 

The most beautiful of all red inks, is made by a solution 
of carmine in liquid ammonia, allowing the excess of the al¬ 
kali to.evaporate, and adding a small portion of colourless 
gum arabic. 

Green Ink. —Klaprotti's recipe for making a beautiful 
green ink, is the following; boil two parts of verdegris, and 
one of cr^am of tartar, in eight parts of water, until it is re¬ 
duced to one-half. Strain it through a cloth, allow it to 
cool, and then bottle it. 

Yelltw Ink.—ln a quart of boiling water, dissolve an 
ounce of alum; add half a pound of French berries, 
(Graines d’AvignonJ; keep the mixture at the boilingpoint 
for an hour, strain the liquid, and dissolve in it a little 
more than a quarter of an ounce of gum arabic. 

By following the same process, but substituting a much 
smaller quantity of saffron for thq French berries, a much 
more beautiful yellow will be obtained. A still more du¬ 
rable co’lour may be made from gamboge, by merely dis¬ 
solving it in water, until it is of the shade required. 

By means of concentrated solutions of the greater num¬ 
ber of colouring substances, inks of every shade may be 
prepared ; a portion of gum is in general required to sus¬ 
pend the colouring matter; and sometimes corrosive subli¬ 
mate must be added to prevent mouldiness. 
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XVIII .—On preserving BirdSf ^e., for Cabinets, of Na¬ 
tural History^ By Charles Wateeton, Esq. 

(^Concludedfrom VoL V. page 566.) 

It is now time to introduce the cotton for forming the arti¬ 
ficial body of the bird, by means of the small stick, already 
described. With this Stick alone, and the aid of your owd 
genius, you must produce those swellings and cavities, {hat 
just proportion, the elegance and harmony of the whole, so 
much admired in animal nature, but which is so little at¬ 
tended to in forming preserved specimens. After you 
have thus introduced the cotton, you must next sew up the 
orifice originally made in the belly beginning at the vent, 
and keep adding more cotton from time to time, till you ar¬ 
rive at the last stitch, in order that there may be no defici¬ 
ency there. Lastly, dip the stick into the solution of cor¬ 
rosive sublimate, and put it down the throat two or three 
times, in order that every part may receive it. When the 
head and neck are filled with cotton to your mind, close the 
bill, as in nature. A little bees-wax placed at the point of 
it, will keep the mandibles in their proper position. A 
needle must now be stuck perpendicularly into the lower 
mandible, the use of which will shortly be described. The 
feet must also be brought togethef with a pin, and a thread 
must be run through* the knees, by means of which they 
may be drawn as near together as you judge proper. No¬ 
thing now remains to be added, but the eyes. With 
the point of the stick make hollows in the cotton, within the 
orbits, and introduce tl\e glass eyes through the orbits. 
Adjust the orbits to them, as in nature, and they will require 
no other fastenings. 

A close inspection of the eyes of animals will inform you, 
that the orbits are capable of receiving much larger bodies 
within them, than those parts of the eyes whichjappear 
when in life; so that were you to proportion the eyes 
to the size which the orbits are capable of receiving, they 
would be far too large. In attention to this has caused the 




eyes of specimens, in even the best cabinets of natural liis- 
tory, to be out of all proportion. To prevent this defect, 
contract the orbits, by means of a small and delicate nce- 
*dle and thread, at those parts of them which are farthest 
from the beak. This may be done with such nicety, that 
.the stitch in each cannot be observed, and thus you will 
have the artificial eyes to preserve their due proportions. 

After this, touch the bill, the orbits, feet, and the place of 
the oil-gland, at the root of the tail, with the solution, and 
then you will have given to the preserved hawk every re¬ 
quisite,^except attitude, and a proper degree of elasticity, 
two qualities, which, however, are very essential. 

Procure any ordinary box, fill up one end of it with raw 
cotton, about three-fourths towards the top, forming it into 
an inclined plane. Then make a moderate hollow in it, to 
receive the stuffed skin of the bird. Next, take the skin 
of the bird in your hands, and, after placing the wings in 
order, lay it upon the cotton, with its legs in a sitting pos¬ 
ture. The head will now fall down, that need no^ be 
regarded. Now, take a cork, and run three pins into one 
end of it, so as to form it into the resemblance of a small 
three-legged stool. Place this cork under the biirof the 
bird, and thrust the needle which you formerly fixed there 
into the head of the cork. This will support the head 
of the bird admimbly. If now you wish to lengthen 
its neck, raise up the cork, by placing more cotton beneath 
it. If the head is to be brought forward, bring the 
cork nearer towards the end of the box. But if it requires 
to be set backwards on the shoulders, then move the cork 
back. 

As, in drying, the back part of the neck will shrink more 
than the fore part, and thus force the beak to rise higher 
than you may wish it to be, you may prevent this fault, by 
tying ^ thread to the beak, and fastening it to the end 
of the box, with a pin, or needle. If you choose to elevate 
the wings, you may now do so, and support them upon cot¬ 
ton ; and should you wish todiavc them still higher, you 
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may apply a small stick or prop under each wing, and 
fasten the ends of the props to the sides of the box, with 

a little bees’ wax. • 

If you would expand the tail, you must reverse the order ' 
of the feathers, beginning at tte two middle ones. iVhen 
dry, replace them in thei^true order, and the tail will pre-. 
serve the expansion you have given it. If the crest is to be 
erected, also move the feathers in a contrary direction *to 
their natural one for a day or two, and it will not after¬ 
wards fall down again. 

Place the box any where in your apartment, out^of the 
influence of the sun, the wind, or a fire, for the specimen 
must dry very slowly, if you wish to reproduce every fea¬ 
ture. On this account the solution of corrosive sublimate is 
eminently serviceable ; for at the same time that^it totally 
prevents putrefaction, it also renders the skin moist and 
flexible for several days. Whilst the bird is drying, take 
it out of the box, and replace it in its position once a day. 
Then, if you should see any part begin to shrink out of pro- 
{)ortion, you can easily remedy it. The small covert fea¬ 
thers of the wings are apt to rise a little, because the skin 
will conic into contact with the bones which remain in the 
wings, you must therefore gently pull the parts which rise 
up, between your finger and thumb, for a day or two. 
The skin will then no more adhere to the bones, and the 
feathers will cease to rise. 

Every now and then you may touch and retouch all the 
different jiarts of the feathers, in order to render them dis¬ 
tinct and visible; at the-same time correcting any harsh¬ 
nesses, or unnatural risings or depressions, flatness or rotun¬ 
dity ; this is putting the last finish to the specimen. 

In three or four days’time the feet lose their natural elas¬ 
ticity, and the knees begin to stiflPen. When you observe 
this, it is the time to give the legs any angles yowmay 
wish; and also to arrange the toes, either for a standing 
position, or to curve them around your finger. If you wish 
lo set the bird upon a branchy you can in a moment trans- 
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fer it from your finger to the branchy and again remove 
it to your finger at pleasure. 

When tlie bird is become quite dry, you may puH 
‘ the thread out of the knees, take away the needle and cork 
from under the bill, and all js done. Instead of being stiflP 
»with wires, as usual, the cotton ^ill have afforded a consi¬ 
derable degree of elasticity to every part of the bird; so 
th'at, when perched upon your finger, if you press it down 
with the other hand, it will rise again. You need not fear 
that the hawk will now alter, or its colours fade ; for the al¬ 
cohol p.nd water have introduced the corrosive sublimate 
dissolved in them, into every part, and every pore of 
the skin, quite to the roots of the feathers. Its use is two¬ 
fold. First, it has, as beforesaid, totally prevented all ten¬ 
dency to, putrefaction, and thus a sound skin has attached 
itself to the roots of the feathers; for you may take hold 
of a single feather, and suspend from it five times the 
weight of the bird ; you may also jerk it, but it will still ad¬ 
here to the skin, and, after repeated attempts, often break 
short off. And, secondly, as no part of the skin has es¬ 
caped receiving particles of the corrosive sublimate con¬ 
tained in the solution; so there is not a spot left exposed 
to the depredations of insects ; for they will never venture 
to attack any substance which has received the corrosive 
sublimate. 

Corrosive sublimate is the most fatal poison to insects 
that is known. It is anti-putrescent, and so is alcohol, 
and they are both colourless; of course they cannot leave any 
stain behind them. The spirit penetrates into the pores of 
the skin with a powerful velocity, deposits particles of the 
sublimate, and flies off. The sublimate will not injure the 
skin, and nothing can detach it from the parts, where 
the alcohol has left it. All the feathers likewise require to 
be w/Wted with the solutien, in order that they may be pre¬ 
served from the depredations of moths. The surest way, 
however, is to immerse the bird in the solution of corrosive 
sublimate, and then to dry itfjbefore beginning to dissect it. 
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The furs of animalsj when iAmersed in this solution, will 
retain their pristine brightness and durability in any 
climate. > 

If the finest curled feather, from a ladies’ head-dress, b«* 
dipped into this solution, and gently shaken till it be dry, 
the spirit will fly off in s^few minutes, and not a single cur), 
in the feather will be injured ; the sublimate will then pre¬ 
serve it from the depredations of insects. Some years sJ^o, 
I preserved a bird in this manner in Demerara, it remained 
there two years. It was then conveyed to England, where 
it was kept for five months, and again taken to Demerara. 
After being four years Iqpger there, it was again conveyed to 
England through the West Indies, and where it has now re¬ 
mained near five years, unfaded and unchanged. 

On reflecting that this bird has been twice in tjie tempe¬ 
rate an d torrid zones, and remained some years in the hot 
and humid climate of Demerara, only six degrees from the 
line, and where almost every thing becomes a prey to insects, 
and, that it is still as sound and bright as when it was 
first done, it will not be thought extravagant to surmise, 
that this specimen may retain its pristine form and colours, 
for years after the hand that stuffed it has mouldered into 
dust! 

Little more remains to be added, except that what 
has been stated in regard to birds, may be applied to the 
preservation of serpents, and also to insects, and four footed 
animals. 


Recollections of his Father, the /ate JWr. Thomas 
Gill. By the Editor. 

{Continued from ^age 18 .) 

Although the slow motion of the water-wheel answered 
most completely for actuating the large forge bellows; yet, 
in the case of grinding and boring gun-barrels, grinding 
and polishing sword blades* 8cc., it was quite different; 
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and, although the water acting by its gravitating power>, 
produced a much greater effect than when wasted in 
the usual manner of Applying it, yet, in increasing the ve- 

* locity of the machinery, a pprt of its force was necessarily 
expended; and it therefore became an object of consider- 

• able importance, that as little friction as possible should be 
created, both in the toothed wheel-work, and in the bearings 
of* the necks or pivots, which were made larger than usual, 
so as to allow of a sufficiency of grease to be applied, to pre¬ 
vent the wearing surfaces from coming into contact; and 
the bevings for them to run in were also made of chilled 
cast-iron. In consequence of thesp improvements, a single 
wooden tooth was never required to be added, during 
at least nine years; and indeed it was a long time be¬ 
fore the marks of the chisel, used in accurately shaping the 
teeth of the cast-iron pinions, were obliterated, a clear proof 
that^but very little rubbing or friction took place in their 
action. As, however, the water-wheels were capable, if al¬ 
lowed to run with the ordinary velocity, and therefore 
to place the workmen in danger from the bursting asunder 
of the grind-stones; so it became necessary to endeavour 
to guard against this possible evil, by placing a centrifugal 
governor to regulate the supply of the water to the wheels. 
The Editor, now thirty years sinje, invented the form 
which has since become commonly employed in the con¬ 
struction* of the centrifugal governor; namely, that of 
raising the socket upon the stem of the governor, by short 
arms connected with it and the longer ones, upon which 
the weights or balls are applied, in the manner of an um 
brella ,* and which had the advantage of acting in a quicker 
manner, than when the governor was constructed as usual. 
However, the rising and falling of the water in the mill¬ 
pond, produced such differences in the pressure under the 
variolas depths, that it was found impossible to counteract 
them, and the use of the governor was therefore abandoned; 
and a number of handles placed within the reach of the 
workmen, and each commumcating with the main levers 
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•of the shuttles, which admitted the water upon the wheels, 
were substituted instead thereof. The example thus 
afforded by Mr.Gill, for the first time ih his neighbourhood, 
of economising the expenditure of the water, although * 
at first ridiculed by those who were confirmed in their 
old habits ; began at length to be copied,- and has now in- • 
troduced a better and less wasteful mode of employing it. 

Possessed of a forge, actuated by water-power, Mr. Ciill 
was now enabled to convert the ingots of cast-steel into bars 
under his own direction, and thus to prevent the great in¬ 
jury sustained by cast-steel from over-heating it, as, usual. 
He thus insured its exceljence, and particularly by heating 
the ingots in a hollow-fire, by the flame alone, without 
bringing them into contact with the pit-coal, to their great 
injury; and also carefully working them at the lowest heat 
possible. 

In consequence of the French introducing the use of 
rifles into their revolutionary armies, it became an important 
object with government to adopt them likewise; and an 
application was therefore made to Mr. Gill, to enable them 
to do so. With his usual energy, he accordingly endea¬ 
voured to meet the wishes of government, and caused a 
machine to be constructed, which should be capable of 
rifling twenty barrels at once; and, indeed, he contem¬ 
plated the idea of rifling every soldier’s musquet! In this 
great undertaking he was, however, unfortunately for his 
country, cut off by the hand of death, and never lived to 
see the machine fully act! It was, however, so nearly 
finished, that the Editor, after his father’s disease, com¬ 
pleted it, and its perforraanoe surpassed- every thing of the 
kind which had been constructed before. 

The barrels had seven spiral grooves cut along their in¬ 
terior surfaces, the effect of which upon the ball, in passing 
through them, was to give it a whirl around its axis, which 
greatly tended to preserve a rectilinear direction in its flight. 
As, however, in the usual mode of rifling, these grooves 
were irregularly cut, so the ball experienced a considerable 
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resistance in passing through them, which greatly injured 
its eflfect. Now, in this improved machine, all the seven 
groves were being cat at once, by the action of as many 

* cutters; and no cutter passed more than once down and 
up the.barrel in the same groove, its position being conti- 

• n'ually changed by the action of, the machine, so that it 
passed into the next groove in succession, and so on conti- 
nilally. By this means, even supposing that each cutter 
did not act alike, yet, by their continually changing their 
places, their irregular actions were equalized, and the re¬ 
sult w^ the most perfect similarity amongst the grooves, 
whereby the ball experienced no, impediment in passing 
along them. 

It is-difficult to afford such particulars of a necessarily 
complicated machine, as may be sufficient to convey any 
accurate idea of its construction. We shall therefore only 
state, that the spiral movement of the cutters was obtained 
from a straight bar, mounted on one side of the machine 
frame, and which was capable of receiving any degree of 
inclination requisite for altering the obliquity of the spirals 
or twists in the grooves; that the rods upon which the 
seven cutters were mounted, had each a pinion of seven 
teeth affixed upon its end opposite to that upon which the 
cutters were placed; and that a ^toothed rack extended 
across the machine, the teeth of which acted in those of 


the twenty pinions, whilst the rods carrying the cutters 
were passing down and up the barrels ; the rack being at 
the same time pressed into contact with the inner edge of 
the straight bar, or inclined plane above mentioned, by the 
action of a spring upon its opposite end, the end next to 
the bar being furnished with a friction roller. And that 
instantly upon the cutters being brought out of the barrels, 
the rack ascended upon two inclined planes, which lifted 
it u|:^ out of contact with the twenty pinions ; and whilst 
in that situation, by an ingenious contrivance, not to be 
understood by description alone, it was carried sideways, 
so as to enter the next teethu in succession in each pinion, 
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upoQ again descending the two inclined planes to its ordi¬ 
nary level, as before, and thus effected the important 
changes above mentioned, of the seven cutters in the 
grooves of each barrel. ^ 

As a proof of the perfect equality which existed amongst 
the grooves, a cylindrical fjlug of lead, ten inches in length, 
might be cast upon an iron bar placed within the barrel, 
whilst melted lead was poured into it, and which of courtlb 
received upon its surface projecting spiral ribs, correspond¬ 
ing with the grooves in the barrel. This plug might be 
passed down and up the barrel without impediment and 
be then passed into an]^ other grooves at pleasure, in a 
similar manner. We need hardly say this could not have 
been accomplished but in consequence of this absolute 
equality in the grooves. , 

The fixed part of this machine also held the barrels 
firmly which were to be rifled ; the cutters being mounted 
in a sliding carriage, which was carried backwards and 
forwards, by means of a crank, mounted upon a squared 
part of the outermost axis of one of the great water-wheels, 
and which crank had a friction roller, acting in a vertical 
groove, formed in a cast-iron plate, affixed upon one end of 
the sliding carriage, and thus moved it in an equable and 
most favourable manner. The sliding carriage was guided 
in its rectilinear movements by means of ledges, placed 
upon the sides of the fixed part of the machine, ahd fur¬ 
nished with friction rollers. The two inclined planes which 
raised and lowered the rack being mounted upon one end 
of the fixed frame. Each eutter was a kind of file, toothed 
upon its exterior face, and was lield in a groove, cut in a 
proper spiral direction, in the cylinder which held the 
seven cutters; the ends of each cutter being thinned away, 
so as to lodge underneath a steel ferril or hoop, firmly af¬ 
fixed upoii the cylinder; and also under another hoop, 
which could be removed, when it became necessary to 
change the cutters; each cutter being also pressed out¬ 
wardly, by the action of a spriag, placed within the groove 
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underneath it. The faces of each cutter were made 
rounding, or swelling in the middle, and tapered away to¬ 
wards each end, so as to enter either end of the barrel 
without catching. And as the ferrils required to be very 
strong, and yet but of little thickness, so it became exceed¬ 
ingly difficult to form them. ,And, in fact, it was only 
accomplished by raising them by degrees out of plates of 
dast-steel, frequently annealed, in sets of dies made on pur¬ 
pose, and which first raised the edge a little, so as to re¬ 
semble a frying-pan in miniature, for instance ; then an- 
othei^pair of dies raised it still more; and, finally, it was 
brought into a cylindrical shape^ It was now only neces¬ 
sary to cut out the flat bottom, and the cast-steel ring or 
ferril was thus formed, without any joining, welding, or 
soldering. 

The twenty rods which carried the cutters and the 
pinions upon their ends, were driven through the barrels 
by means of pushing-rods, made conical at each end ; the 
one end of each being fitted into a hole formed to receive 
it, in the centre of each of the cylinders carrying the cut¬ 
ters ; and the other end was received into another hole, 
formed at the end of twenty adjusting and binding screws, 
which were affixed into one end of the sliding-carriage. 

The barrels were adjusted and^ firmly held in the fixed 
part of the machine, by means of saddles and adjusting 
screws*; and when they were once adapted to any parti¬ 
cular kind of barrel, it was easy to take out and replace 
them at pleasure, so that numerous barrels might have 
been rifled in a short period of time. 

We believe that we have thus enabled a mechanic, and 
especially a gun-ii;aker, to comprehend the principles of 
this excellent machine ; and we wish it were in our power 
to add, that his surviving children were benefitted by their 
father’s great exertions in constructing it. This, however, 
was by no means the case; for any one possessed of a bar¬ 
rel rifled in it, had only to cast a cylinder of lead in it, 
after the raannei’ we have aijove described, and thus to be- 
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come possessed of a means of rifling other barrels, hot 
indeed equally perfect with those executed in the machine, 
but much better than usual, and perhAps sufficiently good 
to answer the ordinary militar}^ purposes. ^ 

Mr. Gill, like too many other persons, had a great dislike 
to making his will, and unfortunately delayed it till it was 
out of his power to do it properly. The consequence was, 
that his large property was, after his death, disposed of 6y 
auction, at greatly reduced prices; and when the proceeds 
thereof were divided amongst his twelve surviving children, 
but little came to each one’s share. Of these the^major 
part are now dead. The Editor, and his two youngest 
brothers, being indeed all who have survived out of eight 
sons. 

Mr. Gill was most deservedly a highly popular character 
in his neighbourhood, both from the great employment he 
was able to afford the various manufacturers and their 
workmen in his vicinity, and from the liberality with which 
he contributed to the support of the numerous establish¬ 
ments in Birmingham for alleviating their distresses and 
ailments. He was also, as we have shown, greatly esteemed 
. by government, and particularly by that portion of it con¬ 
nected with the ordnance. During the period of the riots 
at Birmingham, his house, as well as that of his next 
neighbour, were threatened by the mob, as belonging to 
John Taylor, Esq., the respectable banker at Birmiftghara, 
and who had several houses cither burnt, or otherwise 
greatly injured, by their excesses. In this predicament, 
however, so far from remoTing his own property, as he was 
repeatedly ordered by the mob to do, as they did not wish 
to injure him, but only the house he inhabited ; he, on the 
contrary, filled it with the valuable effects of his neighbour, 
who was a dissenter; and the Editor, w'ith others, kept an 
armed watch, both by day and night, for the space of a 
fortnight, over the joint property of both. At length, at 
the expiration of that period, the military arrived from 
Nottingham, and relieved themifrom their perilous situation. 
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Mr. Gill was thrice nominated high sheriff of the county 
of Warwick, and must then of course either have served the 
office, or have paid ‘the usual fine. Shortly before the pe¬ 
riod ^rived, however, a serjous accident happened to him, 
whicli) very nearly cost him his life, from the loss of blood 
it occasioned; and, indeed, for the space of fourteen days, 
his physician, the late celebrated Dr. Withering, could give 
his family no hopes of his surviving. At length nature, 
tind an excellent constitution, prevailed ; and the first use 
he made of his returning faculties, was to direct the Editor 
to write to bis patron, the Duke of Richmond, master ge¬ 
neral of the ordnance, to inform Jhim of the accident, and 
of his being thrice nominated to the shrievalty; that he 
had no vanity to feed, but a family of thirteen children; 
and that, under these circumstances, he prayed his grace 
to exert his influence with government, both to get him 
excused from serving the office, and also to remit the usual 
fine. His grace accordingly complied with his wishes; 
and he was not only excused from serving, without being 
fined, but the gentleman he recommended to government 
was chosen high sheriff in his stead. 

Mr. Gill survived the effects of this accident several 
years, but it produced a lamene.ss in one of his feet, which 
greatly lessened his activity. , 

(To be coiUnued,^ 


XX.—On an improved Method of inuking Uthographic 
Transfers. Bj/ Mr. Joskcu Nktiikticlii'i*. 

Lithographic drawings were originally made w'ith a pe¬ 
culiar ink, on paper covered with a coat of si'/e, and were 
then transferred to the stone by warming this latter, laying 
the drawing on its face downwards, and passing both 

• From vol. XLVII. of the Tranaactions of the Society for the Encournge- 
meat of Arte, Manufactures, and (^minerce. The Society awarded its pre¬ 
mium of twenty puandn to Mr* Netherclift. 
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through a rolling-press. Hot water, by means of a sponge, 
or in any other convenient way, was then applied to the 
paper, till the coat of size, on which tbe drawing had been 
made, was reduced to a soft pwlpy state, which allovsed the* 
paper to be stripped off, leaving the drawing fixed, by the 
previous pressure and heat, to the face of the stone. 

Many advantages attended this original method, ^as 
compared with that which has nearly supci’seded it; 
namely, making the drawing on the stone itself: for, in 
this latter mode, the artist works on a cumbrous unportable 
slab, and is obliged to make his drawing in an mverted 
position; whereas, by the use of prepared paper, he had a 
light and portable material, together with the great advan¬ 
tage of making his drawing in a natural position, which 
being that to which artists are accustomed, the work was 
free from stiffness and constraint. 

The objection to the method by transfer was, that the 
lines were coarse, and only adapted to free sketches, being 
deficient in that fineness and precision required in most 
works of art, especially those intended for illustrations of 
objects ^of natural history, or as specimens of the higher 
departments of art. The drawings of all such objects are 
made on the stone itself. The Society, conceiving that it 
would be a great point, gained so to improve the ink and 
paper, and generally the whole method of making litho¬ 
graphic transfers, as to make it practicable to most of the 
purposes for which drawing on stone itself is now had re¬ 
course to, offered a premium, which was successfully 
claimed by Mr. JSetherclif't. The Society do not, however, 
suppose, that Mr. Netherclift’s process is incapable of im¬ 
provement ; but, from the specimens produced before them, 
and from the unanimous testimony of seveml very compe¬ 
tent judges, they believe that the process which they now 
make known, will be found to produce work of a very su¬ 
perior quality to the lithographic transfers which have 
hitherto come under the notice of the public. 

n 2 
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Composition of the Materials, 

The Transfer Paper is thus made : 

Tal^i the following propositions: a quarter of a pound 
each of tapioca and arrow-root; boil them separately to the 
consistence of pastes, and then unite them, and pour a suf¬ 
ficient quantity of hot water into them to make the whole 
into a thin paste, which must be strained through a piece 
of muslin: next add a quarter of a pound of flake white, 
previously well ground in water, and .stir it into the paste. 
The paper, either thick or thin, should be rather porous, or 
what is called half-sized paper. Then, with a flat camel’s 
hair brush, first lay a coat of common parchment size upon 
the paper, and let it dry in; then lay on the above paste, 
in the mest careful and even manner, three several times; 
but letting each coat be well dried between each time of 
laying it on. Thus the whole surface will be properly co¬ 
vered : if, however, there should be any part omitted, the 
work upon it will be imperfect. As soon as the paper is 
become dry, it should either be well cold pressed, or be 
sent to the glazing mill, and be flattened between iron 
rollers, which clears its surface; and the glazed part should 
be on the back side of the paper, which is effected by 
rolling two sheets together, face to,face. The work, drawn 
on the prepared face of the paper, is, if fine, to be executed 
with a steel pen, as the specimen is, which is herewith 
sent j the dark parts are drawn with a common crow quill. 

The Lithographic Ink is composed of equal quantities 
of yellow soap and shell lac, b6iled and burnt together in 
the usual manner; with a sufficient quantity of lamp black 
added, to make it black ; this forms a cake, which is to be 
rubbed up either with warm or cold water, in the manner 
of Indian ink. I prefer to use no tallow or bees’ wax in 
the^omposition of ray ink ; and am prepared to show, that 
the art of lithography, as connected with the ink work, is 
not founded on the opposite qualities of acid and fat; for 



On destroying Whitt^Ants, by Steam. 101 

the above ink requires no acid to neutralize the alkali of 
the soap in it, the resinous part of which is fixed by the 
extreme quantity of shell lac added to* it. Thus the use of 
the acid is generally avoided, !|nd the lines are not sq liable* 
to be injured as is usual. In extreme cases, however, 
where a mass of shade » condensed, a little acid may be * 
used with good effect. Nitric acid, diluted with water, is 
the proper requisite. 

The Act of Transferring, is easy : let the stone be mo¬ 
derately warmed; then damp the back of the paper on 
which the work has been executed, until it lies p'jrfectly 
flat ; take care, howeve/, that no wet touches the work ; 
then lay the paper carefully upon the warm stone, and over 
it lay flat soft paper, which will absorb the wet on the back 
of the transfer paper. Now pass it through the^ress two 
or three times, with an increased pressure, after which the 
paper will peel oft’, leaving the composition it was coated 
with, as well as the drawing executed upon it, on the 
stone. Wash off the former, and rub the drawing over 
with a coat of strong gum arabic water. Lastly, lay it 
by till it has become cold, and then print from it. 


XXI.—On destroying Whilo Ants, Cock Roaches, Rats, 
am! other Vermin, on board Ships, by Steam*. 

The destructive ravages of white ants, when they once 
find their way on board the vessels in India, have long 
been the bane of that description of property, aggravated, 
too, by the secrecy witli which their operations are fre¬ 
quently carried on, and by the absence of all means of 
prevention. Property of acknowledged value, to the ex¬ 
tent, at times, of a lack of rupees, has become, on the pre¬ 
sence of this destructive insect, being discovered, almost 
valueless; since, hitherto, when once known to have in¬ 
fested a vessel, no instance, we believe, has occurred of 

• From " Ckiothi^s in Science,"* | journal published at Cakutla; and 
The Ecluioui'fi^li Journal cj Science, 
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their ever having been wholly extirpated j thus not only 
attaching a suspicious character to the vessel, but occa¬ 
sioning continued, and sometimes very heavy and expen¬ 
sive repairs. Indeed it is sf.arcely possible even to trace 
the extent of the evil with any degree of certainty. A 
•ship may undergo a very heavy repair of damages, occa¬ 
sioned by the ants, and every possible means may be 
adopted, with the view to ascertain the existence of further 
damage, without success ; yet a very few weeks may show 
another part of the vessel to be infested to a great extent, 
rendering necessary a yet further repair. 

It may reasonably be supposed, tliat such destruction of 
property would not be permitted to continue, without some 
attempts at a remedy ; of these the most effectual have 
hitherto been, the application of extreme cold, or sinking. 

The former, of course, could only be carried into execu¬ 
tion by sending the vessel infested to a cold climate, there 
to be laid up for winter. Independent of the loss occa¬ 
sioned by the non-employment of the vessel, the remedy 
has never been, we believe, complete. A stop has been 
put to their ravages for a time, but a return to a warm 

country has shown that the insects have not been efl'ectu- 
•/ 

ally destroyed ; either they have been reduced to a state of 
torpidity, or, if the living insects havp been destroyed, their 
eggs have not been deprived of their power of production. 
The same remark may be made in regard to sinking, inde¬ 
pendent of which, the expense and difficulty attending the 
operation, render it little better than submitting to the evil 
itself. 

That so obvious a remedy as that of filling a ship with 
steam, should, in these times, when its employment may 
be said to be almost universal, have been so long unthought 
of, is not a little remarkable ; particularly when the prac¬ 
tice ^ smoking ships, for the purpose of destroying rats, 
and other vermin, has long been adopted, and with partial 
success. The destruction caused by rats on board ship, is 
only second to that effected l^V the white ants. Instances 
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have been known of their eating through a vessel’s bottom 
and decks; while their ravages on the stores, provisions, 
and cargo, are almost incredible. Nor are these the only 
vermin with which ships in thi| country are infested. The- 
cock-roach, and black ant, centipede, &c., if not destruc¬ 
tive of the vessel itself, a^e so of the comfort of every per¬ 
son on board. The first find their way, more or less, on 
board every ship in India; the second prevail, at times, Mo 
an extent almost surpassing belief, on vessels trading to the 
eastward, which supply themselves with wood in the 
Straights. The application of steam, to the destruction of 
these latter insects, is of ^itself an advantage almost incal¬ 
culable. It is obvious, that nothing but the most search¬ 
ing, and, at the s-ame time, powerful agent, could extirpate 
an insect like the common ant. The experiment was first 
tried in England*, at the suggestion of Captain Ford, late 
in command of the ship Providence, in this port, on a ship 
belonging to him, and we understand with success. We 
believe, that the steam was not applied to the utmost ex¬ 
tent of its power on that occasion. It has, however, since, 
on the representation made by Captain Ford, of the success 
of the experiment in England, been applied to perhaps as 
great an extent as it could be with safety ; and certainly to 
a sufficient extent for all practicable purposes, with the 
most complete success : since that experiment, too, it has 
been applied on several other occasions.* >• 

The first trial in this country was on ihe honourable 
company’s ship Investigator. The experiment was con¬ 
ducted by Captain Forbes, of the Bengal engineers, and 
Mr. Kyd, the honourable company’s master builder, and, 
as might be expected in such hands, would appear to have 
been managed in the detail witli the utmost cure and at- 
tention, aflbrding a secure guide tor future operations. The 
following is an extract from their able and interesting 
report. 

^ \ inUcnt Iras hern taken out m tias countiy for deblroyiu^ by 

aieuiih of steam.—E oiiok* * 
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“1. We had tlio honourable company’s steamer Irra¬ 
waddy, moored alongside the Investigator; and having 
fitted two lead pipes into the Investigator, put them down 
the fore and after hatchway^ into the hold. 

“ We had, in the mean time, closed the scuttles of 
the Investigator’s sides, as well the hatches ; moreover, 
the stern and gallery windows, and the entire front of the 
neop ; boring, at the same time, a hole in each gallery cell, 
to allow the steam to come up fron the hold into the cuddy. 

“ 3. We also fitted a pipe, having a stop-cock on it, to 
the main hatchway; which was opened occasionally, to 
observe the state of the steam, in case of danger from its 
over-pressure. 

“ 4. These preparations being made, we had the fires 
of the Irrawaddy’s boiler lighted at eleven a. ji., on the 
7th ultimo, so as to let on the steam at noon the same day; 
by six o’clock the same evening, the steam began to show 
itself at the scuttles, and at the hatches; and the poop 
and upper deck began to feel hot. We continued the 
steaming for forty-eight hours, by which time the whole of 
the decks and sides, even to the outside copper, close to 
the water’s edge, was so heated, as to be scarcely touchable 
by the hand. 

“ 5, On opening the hatches, to ascertain the result of 
the operation, we were pleased to see the effectual manner 
in which the penetrating effect of the steam had destroyed 
the vermin. The white ants appeared reduced to a sub¬ 
stance like soap; and the cock-roaches and rats to a soft 
pulp, capable of being washed down into the limbers. 

** 6. The putrid smell of animal decomposition came 
on at the end of twenty-four hours, but did not continue 
above a day. 

** 7. The paint on the beams and sides was shrivelled, 
and ^eled off; and the leather which covered the ring 
bolts in the cuddy, was converted into charcoal. 

** 8. We have purposely delayed sending in our report, 
till we could ascertain the otR ct of the steaming on the 
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caulking, a matter regarding which we were anxious, inas¬ 
much as, if that had been disturbed, the operation would, 
in future, have had to be confined to a ship about to un¬ 
dergo repair in dock. We h^ve, however, satisfaction in ■ 
being able to report, that we can discover no injurious 
effect on the caulking ; ^rther, that the steaming a ship 
for the destruction of vermin, seems perfectly feasible, 
either afloat or in dock ; whether about to undergo repafir^ 
or to proceed to sea. The only circumstance demanding 
attention in the latter case, is, that the ship will require 
new painting. ^ 

“ 9. Although the destruction of vermin by steaming, 
may be resorted to under all circumstances, yet the steam¬ 
ing of vessels in dock, previous to their undergoing their 
usual quinquennial repair of caulking and coppqring, will 
be the most desirable. 

“ 10. In addition to the advantages already noticed, 
the facility of introducing the steam from below ; and the 
absence of condensation by the water in contact with the 
whole surface of the immersed bottom, when afloat, will 
enable the steam to effect its object in one-third less time. 

“ 11! The present experiment having enabled us to as¬ 
certain an efficient and simple method of steaming ships, 
to destroy vermin ; we beg here to record our opinion, that, 
in all moderately large ships, about to be steamed, the 
masts and bowsprit ought to be taken out, as also’all pro¬ 
jecting boomkins, davits, and cat-heads. The whole of 
the hammock stantions, and external birthing, should also 
be taken away ; and the ehip be cleared of all lumber, and 
articles likely to sustain injury from the steam. 

“ 12. For large ships, where the unmasting would be 
laborious, we conceive that long bags, made of painted 
canvass, might be put over the mast heads, and be nailed 
to the deck; and the steam be then admitted inter the 
bags. Painted canvass also might be tacked with wooden 
battens to the deck, and to the outside, enclosing the sides 
all round ; and this might |)c extended to hawse-chocks, 
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quarter-galleries, and to all parts which it would be incon¬ 
venient to remove. 

13. By lifting the ship’s pumps about three feet, one 
,of them may be fitted as a s^eam-valve, and the other as a 
safety*'air-valve, and thus a communication be made 
^ quickfy with the lower part of thq hold. The steam pipes 
should be long enough to introduce the steam into the 
bottom of the. hold; as, otherwise, the steam and heat 
would be, for a long time, intercepted from reaching the 
lower parts of the vessel, by a stratum of air. 

“ 14. Such of the steamers as may be intended to be used 
for steaming ships, might conveniently, and at a small ex¬ 
pense, be provided with a spare boiler, man-hole cover. 

'' 15. The whole apparatus for steaming could easily 
he transferred to any one of the steamers, and w'ould then 
be available for any siiip. Indejrendcntly of the man-hole 
cover, the parts would merely consist of two jiipes of cop¬ 
per', fitted with stop-cocks, of five inchc.s in diameter ; to¬ 
gether with a steam safety-valve pipe, for the sliip about to 
undergo the jn’oce&s*. 

“ ](). In steaming ships afloat, it vs ill obviously oecur 
to liang the steamer on to tire vessel to be steaineel; and 
tlrcn so to secure the tsvo, as to prevent the cross motion, 
their being separately moored would cause, to the injury of 
the steam pijies. For steaming shijis in dock, it will be 
requisitirlo have a boiler set so near to the dock, as to ad¬ 
mit of having pipes fitted, for the conveyance of the steam 
to the ship. 

17. It will be requisite, when the steam has been ad¬ 
mitted into a ship, whether it he afioat or in dock, to have 
a cauldron of boiling water ready, to kill those insects 
which may attempt to escape ; and it will also lie requisite 
to have a few persons in attendance, to shut up those 
place# where the steam shows itself; as well as to attend 
to the state of the pipes, and of their operation. 


* Partial (ondFns.'tifiii, siuli a* in tlj<* ca-nO of the lnvesti;ratnr lt d to the 
fr.icluie of rlit u]>]h'r liet.k l)v thc.'^e \alveb, he etlcfliially 

miaiUctl a^ainbt 
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“ 18. We come now to the consideration of the Yast 
importance to shipping in tropical climates, which this suc¬ 
cessful experiment of steaming ships t6 destroy white ants 
has indicated. The speedy riddance of rats, cock-roaches, 
centipedes, and scorpions, would alone be of importance. 
The waste of property by the two first, is very consider¬ 
able, and fumigation is frequently employed to get rid of 
them ; smoking is dangerous, inasmuch as many ships 
have been burned in the process; but although smoking 
kills rats, it will not kill cock-roaches nor ants; neither 
has it the slightest destructive effect on their eggs ; so that 
while the larger tribe of poxious vermin may be got rid of 
by this means, the smaller and much more dangerous ones, 
the white ants, are left to destroy the ship, 

“ 19, Sinking is, no doubt, an effectual mgpsure for 
the extirpation of those insects; but it is one which can 
only be resorted to in smaii ships, and in them even at a 
considerable risk of ('iitire' loss, and at a considerable ex- 
pence ; a great waste of time in the employment of the 
vessel, and the disadvantage of laying a foundation, by the 
introduction of mud, for a future more successful attack. 
In fact, it has invariably been found, that vessels which 
had been sunk to kill the white ants, were speedily infested 
afterwards, and rajiidly^destroyed ! 

“ 20. The being enabled to eradicate the white ants 
from Indian shijis, must have the cflbct of giving-an en¬ 
hanced value to this description of property. It is on re¬ 
cord, as well as a truth familiar to the officers of the Ma¬ 
rine Department, that s'evcral government vessels have 
been entirely destroyed by the white ants; and further, 
that by their ravages, great public loss has been sustained^ 
under such circumstances, too much cannot be said in fa¬ 
vour of such an application of steam. 

“21. The success of the recent experiment may fbrm 
an era in the history of Indian shipping. The steaming 
of vessels, to destroy vermin, must speedily come into ge¬ 
neral use. Then llie only wc^ulcr will be, that seeing the 
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common appliciitioii of steam to almost every purpose, its 
excellence, as a substitute for fiimioation, was not, in this 
country, sooner suggested.” 

• It is scarcely necessary t() add a word to the above clear 
detail. The expence of the operation, including the re- 
, quisite pipes, &C., did not ainoun,t to eight hundred sicca 
rupees ; and the subsequent charge for cleaning the ship, 
whs about one hundred. A complete apparatus, to be at¬ 
tached to the boiler, it appears, would not cost above fifteen 
hundred sicca rupees; after which, the expence would be 
confined to the expenditure of coals, and the necessary ar¬ 
tificers, and contingent charges. One precaution, however, 
would appear to be necessary to be adopted in the steam- 
vessel, which is, to take care that none of the vermin find 
their way from the vessel steamed to the steamer. Such 
appears to have been the case with the Irrawaddy. 

liemarks. Bi/ the Editor. 

We think that, in many cases, in tropical countries, this 
excellent method may be applied, with great success, to 
the destruction of the white ants, in buildings on shore, 
where they commit such infinite mischief. A portable 
steam-boiler might bo readily conveyed from one building 
to another, as occasion required. 


XXII .—On making Piaster Casts from Medals. Bt/ Mr. 
W. K KLSALL, Krigraver^ 8, Clarendun Street, Somers 
Town^. 

The substance most commonly used for forming moulds 
from medals, and other small woiks of art, are sulphur, 
plaster of Paris, and wax. The first of these is, perhaps, 
in most general use, from the case with which the mould is 
inadT?. It is, however, objectionable, as it injures the 
medal; and, besides, seldom brings the work up with a 

^ From tlir tioiip of the So|.ciy for the EiiCoiirai;cim*Tit of Art&, 

Muuiifacluicr, ciiid Coiiiiiurcp, Adtliilji. 
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sharp edge, occasioned by the oil used on the surface of the 
medal to prevent adhesion ; it may also, in some measure, 
be caused by the cooling of the sulphur, before it has 
an opportunity to run into the^finer parts of the work. As 
it is necessary to oil the mould before a cast can be taken 
from it, so it is very rare that a good one can be procured. 
Plaster of Paris, though very useful for forming the moulds 
in large castings, is, according to the usual practice'*of 
oiling*, still more unfit than sulphur for small subjects, as 
it requires to be thoroughly saturated with oil, and then it 
is by no moans certain that the cast will not sbek to 
the mould. The only ^ay of using it to advantage is, by 
dipping it, when thoroughly dry, into melted wax, and 
allowing it to be fully saturated with it; then to take it out, 
and when it has become cold, it is fit for casting, from, re¬ 
quiring only to have a thin wash of wax, dissolved in 
spirit of turpentine, applied over it instead of oil, before 
casting in it. This should be allowed to become dry, 
which it generally does in about fifteen minutes, and it will 
then bear the wet mixture of plaster and water, to be driven 
into the finer parts of it with a camel’s hair pencil (a very 
necessary operation in medal casting, to expel the air, 
which otherwise lodges in the deeper parts of the mould, 
and causes imperfections in the casts). When this method 
is properly attended to, the cast lea res the mould easily, 
and is nearly as good as one taken from a mould o^*A^'ax. 

Wax forms a perfect mould, if the operator has the skill 
to manage it properly. It is, without doubt, the most diffi¬ 
cult to procure a good mould with; but when once obtained, 
it lasts, and is cast from without trouble. The following is 
the best method to have it good : fasten a ledge or border 
round the medal, and which may be made cither of paper, 
pasteboard, or, which is better, of the thin lead which lines 
tea chests, the strip should be about three quarters sf an 
inch wide, and it should be carefully tied or bound close 


* 


Sf*t‘ « for oil, 




110 On tnakiiig Plnslcn CastsJrom Medals. 

around the rim of the medal j or, otherwise, the melted wax 
will find its way out, when poured upon it. The wax 
should be melted in‘a cup, placed in boiling water, as that 
keeps the heat regular, andj gives the wax a proper degree 
of fluidity. The surface of the medal should be quite 
cleanj neither oiling it, nor any <>ther application being re¬ 
quired. Warm the medal slightly (the blood-heat is suffi¬ 
cient), to prevent the wax from chilling as it is poured in, 
then pour in the wax as quickly as possible. As it cools, 
pass the blade of a thin knife horizontally all around the 
top of the wax which has been attracted to, or flowed up at 
the border, and level its surface, as, otherwise, from its 
increased thickness there, it w'ould be likely to crack 
the wax through in a ring, all the way round. W’^hen the 
wax is become perfectly cold, strip ofl’ the edge or border; 
and, if the mould does not then separate easily from the 
medal, place a fire-shovel over the fire, and let it become 
hot; then place the medal upon it, with a piece of paper 
laid beneath it, to prevent rubbing it; and try, every four 
or five seconds, what degree of heat it has acquired, by 
bringing it into contact with the face. When the medal 
thus feels slightly warm, try to scparulc it, and, i/ it will 
not part from the wax, warm it till it does. Great care is 
necessary to be taken in this ])art <d‘ the process, or, ollier- 
wiso, the mould nuty mel(, and thus be spoiled. JJut, if well 
managffll, it frcqucntl}'^ saves many moulds which w'oidd 
otherwise be lost. 


To cast from a wax mould, it rcquir(;.s only to be 
surrounded with a rim or border,'and tlie mixture ol’ pla.sbT 
and water may then be poured into il, taking care to drive 
the plaster w^ell into the deeper parts of the mould, with a 
camel’s hair pencil. 

In mixing the plaster, the quantity of it is always regu¬ 
lated by that of the water; if mixed in a bason, keep adding 
the plaster in a conical heap, until its apex reaches above 
the surface of the water; then stir the mixture, and not be¬ 
fore ; and it will always be (if the proper degree of thick- 
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ness. It should then be instantly poured into the mould, 
and remain until it is properly set, which it will usually be 
in about fifteen minutes, no attempt to separate it ought to 
be made in a less time. 


Additions. Bj/ the Editor. 

t 

Many years since, the Editor possessed himself of im¬ 
provements in the art of forming plaster casts from medals, 
and other delicate works of art, made by the late Mr. Jolm 
Francillon, air eminent jeweller in this metropolis, and who 
was possessed of an invaluable rosary, formed of nectarine 
stones, and carved by the celebrated Florcntine'^artist, 
Benvenuto Cellini. Ea^i of these stones had either the 
head of a Roman Emperor, or of a Pope, most exquisitely 
carved upon one side of it, and upon its other side, either 
a triumphal arch, a public building, or some other subject, 
similar to the reverses of medals. Mr. Francillon, was 
in the practice of making casts in plaster of Paris from this 
series for his friends, and had formed a set of sulphur 
moulds therefrom with this vievv. In order to form these 


moulds, he encircled each model with a rim or border, 
of paj)ol', latten brass, or pasteboard oded ; and then pourerl 
in sulphur (which had been previously heated, until it be¬ 
came thick like treacle, which gives it a brown colour, and 
prevents it from craclfing, and had *hen been suflered to 
cool until it had become thinner, when it was instantly 
poured into the rim or border); when cold, the sulphur 
might be lemoved, and then formed an exact mould of the 
original. Wlicn he wislicd to lake casts in plaster from 
these moulds, he either previously wijicd a mixture of 
oil and rum, or of rum only, over them ; and then having 
previously surrounded them with a rim or border, he made 
a mixture of fine and nevv plaster of Paris, mixed with raw 
terra de Sienna, to take off' the great whiteness of. the 
plaster, and thin gum-water; a little of this was poured 
into the mould, in a thin state, and strongly blown upon, in 
order to make it fill the holhjivs, and drive out all the air- 
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bubbles; be then poured upon it, on one side, the thicker 
plaster, and let it run gently to the other side, driving the air 
out before it. Whan this had become hard, he removed 
the rim of card, and substit|iitcd another of a slip of leather 
or jjasleboard, which had been previously gilt upon its edge, 
and was coiled two or three time^ around the cast, and then 
cemented firmly to it. 


XXIII .—On Chinese XJnbnrnt Bricks. By Hrnuy H. 

Goodhali., Bsq. 


SIIU 


A’o. 5.5, Cruti'heil Januarv 1830, 


Afteii perusing the article in your Technological Reposi¬ 
tory, on the subject of unburnt biicks, I thought it might 
be pleasing to you to know', tliat many specimens of such 
bricks, ftom so remote a country as China, are to be met 
with in London. I send you one herewith as a specimen, 
and others, of various dimensions, you are welcome to see, 
if you will favour me with a call. 

The fragment sent, w'e have generally considered as part 
of a tile, but from many other pieces being sooty, they pro¬ 
bably formed part of a small flue or chimney. , 

The whole of these bricks and tiles have come from 
China, as substitutes for their weight of tea, plundered 
from the chests in which they w'cr{i found, and, most pro¬ 
bably, the roguery took ])lacc at Canton, as they have only 
appeared in this country since the great fire at that place, 
a few years back. 


7’oT. Gif.I., Ki,]. 


I am, sir. 

Your obedient servant, 

H. n. Goodiiall. 


Remarks. By the Editou. 

The brick or tile sent us by Mr* Goodhall, is an inch and 
a quarter thick, five inches broad, and eleven inches long, 
it is coloured red on the outside, and has Chinese paper 
pasted upon it. Internally, howevei, it is of bluish grey 
colour, and i.s evidently unbulJit. 
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We understand that the above mentioned fraud has 
now become so extensive, as to have excited the particular 
attention of the East India Company, with a view to prevent 
it in future. « 


1 

XXIV .—On various Improved Pastes and Lutes. Bp the 

Editob. ’ 

Bookbinder's Paste, of Wheaten-Flour and Alum .—The 
bookbinders are in the habit of making a considerable 
quantity of paste at once, and it takes a long time to i^jcor- 
porate the wheaten flour aivi the water together, in the usual 
manner of doing it; Mr. W. H.Kelly, our book-binder, has, 
however, greatly shortened this time, by adopting the 
following improved method. He first mixes the flour with 
cold water, to the consistence of thick batter; then, having 
a measured quantity of water boiling-hot, in a tea-kettle, in 
which a proper quantity of alum had been dissolved, by 
puting it into the water cold, and boiling it, he adds 
a little of this boiling alum-water, by degrees, to the batter, 
stirring it well in, till he sees the effect it has produced 
on the flour, by a change in its appearance, when he sud¬ 
denly pours the remainder of the boiling water into it, and 
also stirs it well ail the while. In this way he soon makes 
the whole into paste ; whereas, on the old plan of mixing it 
with cold water', and then boiling it; it occupied a whole 
day in breaking down the lumps which formed in it. 

Lute, or Paste, of Albumen and Vlheaten Flour ,— 
The Editor lately found an ingenious copper-smith fitting 
together the inside joints of a distilling apparatus, by putting 
between the shoulders of them, stout hempen cloths, coated 
on both sides, with a thick mixture of wheaten flour 
and the whites of eggs (albumen),, made in the cold. In 
this judicious way, and without tainting the flavour of the 
alcoholic liquors, to be distilled in the apparatus, he emr 
ployed a lute, which, instead of dissolving in the hot 
vapours, on the contrary was hardened by them. He em- 

VOL. I 
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ployed a thick mixture of white lead ground in oil, to coat 
the exterior of his joints as usual. 

TAe late Mr. Samuel Varlep^s Chemical Lute .—This 
consisted of whealen-flourj^ mixed with cold water, to which 
he added a portion of common salt. On applying a little 
of this lute, either to close the joints, or to stop the issue 
of vapours in distilling, the heat instantly acting upon the 
flour, changed it into a thickened paste, which had the de¬ 
sired effect. As, however, it might have been difficult to 
unlute the apparatus, after the operation was finished, 
so t^e salt was added to the lute, by way of introducing 
water into it, to soften it. 

' c 

Paste oj Whealen-Flour and Resin .—A German manu¬ 
facturer of ladies’ work-boxes, jeweller’s trays, 8cc., was in 
the habit of lining them with morocco leather, velvet, or 
paper, with a paste composed of wheaten-flour mixed 
up with water, and boiled ; and whilst boiling, he incorpo¬ 
rated a quantity of black resin with it, which greatly im¬ 
proved its strength, and prevented it from being so easily 
affected by moisture. He finished it by straining it through 
a coarse cloth, and thus removed all the lumps in it. 

Paste of Wheaten-Flour and Wax .—A Mr! Mayhew 
infornled the Editor of this improved paste, many years 
sidee : and w'hich he made in the following manner. After 
boiling a mixture of wheaten-flour in water, to form a paste 
as uSUal, he stirred a piece of wax candle round in it a few 
times, and which, mingling with the paste, greatly im¬ 
proved its binding quality. The Editor made some of 
it, and found it to have acquired a saccharine taste, from 
the union of the wax with the flour. 

Paste of Ueatt-Meal. —Mr. Boyle Godfrey, in a che¬ 
mical work published by him many years since, says, that 
a paste composed of bean-meal and water, may be usefully 
eThployed in closing letters, and that such closures cannot 
possibly be loos.sened by directing the steam of boiling 
water upon them, as would be the case when the ordinary 
wafers were so treated. ^ 
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Olay'i Paste, of Wheaten-Flour and Ge/o/i/ie.—-The 
paste by which the sheets of whited brown-paper were 
so firmly hold together, in the celebrated Clay’s, of Bir¬ 
mingham japanned paper tea-tAiys, 8cc., was a compoaition 
of vvheaten-flour and carpenter’s glue boiled together. 
Each sheet of paper waS united singly to the others by 
this paste, the air being carefully driven out from between 
them by wiping with a coarse cloth from the centre towards 
the sides; and they were besides carefully dried in stoves, 
between each layer. Thus combined, they might be sawn, 
planed, nailed, and glued together, in the manner of ryood ; 
but the articles were nuich lighter and stronger, when 
japanned, than if formed of wood. 


XXV.— On an improved Method oj making Raisin Wine. 
/?// Arthur Aikiv, Esq., Secretan/ to the Society for 
the Encouragement of Arts, Manufactures, and Com¬ 
merce, Adelphi, F.E.S. F.G.S. S^c.* 


I HAVE for some years been in the habit of making for use 
in my own family, a light dry raisin wine; I have also 
noted down, with more or less minuteness, the progress and 
result of several of these experiments; and I beg leave 
now to ofl'er them to th^ .Society, in the hope that thereby 
some additional light may be thrown on a very important 
branch of domestic economy. 

It appeared to me, from some previous comparative trials 
with black currants, and with others of our native fruits, 
that none of them are so well adapted to make light dry 
wines, as the better kinds of raisins: a farther advantage 
attends the use of this latter fiuit, that the wine may be 
made at the season when the temperature is most favourable 
to the due progress of fermentation. 

The raison which 1 have been most in the habit of using, 
and which I prefer, is (he Muscatel. It is imported in 
boxes, containing about twenty pounds ; and, when new, 

• From the Soslety’s Trnnfiactions, just pablished. 
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is in common use as a table fruit. In this state it would 
doubtless make a wine of excellent quality; but its price 
prohibits its employment for this purpose. In those which 
' remain unsold for about a ytjar, the rich pulp of the recent 
raisin, becomes mixed with sugary concretions, which ren¬ 
der it less acceptable at the desei‘1; and the price of sucli 
fruit, being from ten pence to a shilling a pound, brings it 
within the reach of the domestic wine-maker. 

7’hat matter, whatever it be, which, through the process 
of fermentation, converts a solution of sugar into vinous 
liquo% exists in raisins in sufficient abundance to change 
into wine a greater quantity of sugar than the fruit itself 
contains; and I have found it advantageous, both as re¬ 
gards the price and quality of the product, to add to any 
given quantity of raisins from one-tenth to one-third of 
their weight of sugar. In order, however, to avoid tainting 
the wine with the peculiar flavour of cane-sugar, I use 
good loaf, at the average price of ten pence or eleven pence 
a pound. 

In my early experiments, I poured hot water on the rai¬ 
sins, and allowed them to remain therein twelve hours, 
more or less ; by this time the raisins were plumped up, 
and I pressed them between fluted wooden rollers, in order 
to break their skins, and press out the juice. This process, 
however, by no means succeeded to my wish ; the rollers 
were clogged and strained by the fruit which adhered to 
them ; and many of the raisins, by reason of the tough¬ 
ness of their skins, passed though the rollers entire. I 
therefore adopted the plan of having the raisins chopped 
(without previous maceration) on the same kind of tray, 
and with the same kind of chopper, as is used in making 
minced meat; and I have had no reason to vary from this 
method, except that, of late, I have directed the raisins to 
be chopped finer than they were at first. Previous to the 
raisins being chopped, the stalks are separated for a use 
that will be mentioned hereafter. 

I have tried several propoftions of ingredients, but those 
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from which I have obtained the best results, are three 
pounds of raisins, and one pound of su^ar, to an ale gallon 
of water. 

I prepare the must, sometimes by mashing, sometimes 
by maceration. 

The mashing is perfonnfcd in the following manner: the 
chopped raisins being put into an open tub, or an earthen¬ 
ware pan, I pour on them hot water, in the proportion of 
about a quart to four pounds of fruit. My object, in this 
first mash, is to extract the greater part of the saccharine 
mucilage, as little altered as possible ; I therefore herj; the 
water no higher than about one hundred and twenty de¬ 
grees of Fahrenheit’s thermometer; the water and fruit are 
mixed, and after standing for about a quarter of an hour, 
the whole is stirred together as accurately as possible by 
hand, taking care to break down all the lumps ; and, in a 
few minutes afterwards, is placed on a sieve over a tub, 
where it drains for a short time ; the husks are then lightly 
pressed by hand, and are returned to the mash-tub. 

The second mash is made exactly in the same manner as 
the first; and the husks, after pressing, are I’eturned again 
to the mash-tub. 

They will now be found to have lost the whole of their 
clamminess, though they are still sweet ; I therefore con¬ 
clude that the saccharine mucilage is now for the most part 
extracted, and* my principal object in the subsequent 
mashes, is to dissolve out the tartar. For this purpose, the 
water of the third mash is put on at the heat of one hun¬ 
dred and fifty or one hundred and sixty degrees, and is 
conducted in the same manner as the former. The liquor 
thus obtained, is considerably acidulous, having t te flavour 
of the raisins, and but little sweetness. Three-fourths of 
the mash being now made, it is tasted, in order ta ascertain 
whether it is sufficiently astringent; and, according to ttre 
intended astringency of the wine, 1 either altogether reject 
the. stalks, or use the whole or a part of them. If a some¬ 
what astringent wine is intend<?d, the last mash is Ihuspre- 
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pared : I pour boiling water on the stalks, in a separate 
tub, and after they have boon macerated. Cor about a quar¬ 
ter of an hour, I ‘put Ihe liquor on the husks, and mix 
theiji well with it; in a quUrtcr of an hour more, tlie liquor 
is pyt on the sieve, and the husks are well squeezed by 
hand. ** 

While the last mash is pieparing, I transfer the liquor 
^f the first throe mashes into the fermenting tun, and dis¬ 
solve the sugar in it; I then add as much of the last mash 
as is requisite to bring the must to the duo jiroportions, 
viz.,^one ale-gallon of must, to throe pounds of fruit, and 
one pound of sugar. The tinie occupied by the above 
processes is four or five hours, and the temperature of the 
must, when put into the fermenting tun, is usually about 
seven ty, degrees. 

If the weather is warm, and apparently more likely to 
become hotter than colder, I pour the must into the fer¬ 
menting tun with as little agitation as possible ; but if it 
is cool, and not likely to get warmer, I dash each pailful 
against the sides of the tun, pouring it in from as great a 
height as I can conveniently roach by this means, it is 
more mixed with atmospheric air; and liquor thus treated 
will often begin to ferment in less than twelve hours. If 
the must is at the tomjKMature of ^seventy degrees, fermen¬ 
tation begins in from twelve to thirty-six hours, according 
as it^s treated; and the scum which rises is sometimes 
taken off every day, and sometimes allowed to remain till 
the liquor is about to be removed from the fermenting tun. 
If the fermentation is languid, I keep on the cover of the 
tun,''and stir the scum daily into the liquor; if too rapid, 
I take off the cover, and remove the .scum as it rises. 

The lowest temperature at which I have observed fer¬ 
mentation to take place, is forty-eight degrees. On this 
occasion, the must was at forty-eight degrees when it was 
put into the tun, the temperature of the cellar being forty- 
six degrees. On the next morning, it was at forty-seven 
degrees j and on the sccom^ moniiiiiT, at fmty-six degrees j 
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the temperature of the cellar remaining the same: on the 
third morning, both the liquor and cellar were at forty-five 
degrees, no signs of fermentation having yet appeared. 
The liquor was then placed ^efore a fire for some hours,, 
and fermentation began ; it was then removed to the Cellar, 
and on the fourth day, the fermentation was going on 
steadily but slowly, at forty-eight degrees. I have never 
made wine when the heat of the air was above seventy de¬ 
grees ; and, on the whole, I prefer a temperature of from 
fifty-five to sixty degrees. That of the liquor, after the 
second day, continues about two degrees above that of the 
cellar, till the eighth or ninth day, when the fermetitation 
has usually become languid, and the heat of the liquor, 
and of the cellar, scarcely differ more than one degree. 

The liquor is now vinous, but sweet; and, after carefully 
skimming it, I transfer it to glass carboys, containing about 
six or seven gallons, or to stoneware barrels, of the same 
size*. 1 insert in the bungs glass tubes of safety ; and, 
on the second day, pour into them about an inch of quick¬ 
silver, to exclude the air. 'I'he cement that I use for co¬ 
vering the bungs, is a mixture of wax and resin. 

Carbonic acid continues to bubble through the quick¬ 
silver in the safety tube for some weeks; after which, it 
ceases ; but the column of quicksilver in the exterior leg 
of the syphon, is always higher than that in the interior 
leg. 1 have, never seen a single instance of the ojiter air 
passing into the carboy. 

The loss during the fermentation in the tun, is about six 
per cent.; subject, however, to variations from the tempe¬ 
rature of the liquor, from the scum being removed once or 
oftener, and from the cover of the tun being left on or off. 

I think the wine ought to remain an entire summer in 
the barrel or carboy, in order tliat the fermentation may 
proceed so far as almost entirely to decompose the sugar ; 

* As barrels of stoneware are always more or less porous, they should b® 
warmed thoroughly bofore a fire, and be rubbed over with a mixture of bees* 
wax mid turjientine (about one part^f turpentine to three of bees'wax); 
when tliJti coafni}: i" grn^^n cold, it tlnmld be well rubbed in wifh aliard brush. 
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and as my usual times of wine making are April and Oc¬ 
tober, that made in the former month is bottled in the 
March following; ahd that made in October, is bottled 
• abou^ the end of Septembir, or a week or two later, ac- 
cordin_g to circumstances. 

I never fine the wine, being of opinion that the light dry 
wine, which it is my aim to produce, would be materially 
injured by being deprived of its tannin, through the action 
of isinglass, or of any similar substance. 

At the time of bottling, I have seldom observed the wine 
to haye any very sensible flaxour,—meaning by flavour, 
that compound sensation of sme^l and taste, which cha¬ 
racterises the finer kinds of wines; but after remaining for 
a year in bottle, a flavour resembling elder flowers is 
strongly developed, mingled, generally, in a slight degree, 
with that of prussie acid. 

As soon as the wine begins to run turbid from the car¬ 
boy, I pass the whole of wdiat remains tJirough a filter ; 
but though I am careful that the wine, when bottled, should 
be clear, though not bright, there is always more or less of 
flocculent matter deposited, which requires the bottles to 
be set upright in the bin, and to be decanted with care. 

The w'ine, when first decanted, is often of a very pale 
yellow colour, especially if high flavoured j but in an hour 
or two it deepens more or less, and at length acquires a 
tint like that of Bucellas, the prussic acid flavour at the 
same time disappearing. 

Instead of mashing, as above described, I have some¬ 
times pursued a still more simple way,—that of maceration; 
by mixing in the fermenting tun the usual proportions of 
chopped raisins and sugar with cold water, and leaving the 
raisings in the liquor during the whole of the first fermen¬ 
tation. By this method I obtain a higher-coloured wine; 
bufj the fermentation being generally slow'er, and conse¬ 
quently longer, it is destitute of that Frontignac, or cider- 
flower, flavour, which it generally acquires when treated 
according to the first process; and is apt to get a less 
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agreeable flavour from the husks of the raisins. Some¬ 
times, however, the method succeeds very well; and the 
elder-flower flavour not being pleasdnt to many persons, 
such wine is more generally anceptable than the former. i 
In May, 1827, I made some wine in the way last de¬ 
scribed. The materials were put together on the 3rd day 
of the month, the temperature of the liquor and of the 
cellar being fifty-six degrees. On the 5tb, at night, fer¬ 
mentation had just began, the temperature of the liquor 
and cellar being fifty-seven degrees. On the 7th, the li¬ 
quor was at fifty-eight degrees. From that time to the 
19th, the fermentation vvent on, though languidly, the tem¬ 
perature of the liquor varying from fifty-seven to fifty-eight 
and a half degrees j and that of the cellar from fifty-five to 
fifty-seven degrees. From the 19th to the 24th^ the wea¬ 
ther became warm, the temi)crature of the cellar rose to 
fifty-nine degrees, and that of the liquor to sixty-one de¬ 
grees. It had now been twenty-one days under fermenta¬ 
tion ; and therefore, though it was still rather too sweet, I 
put it into carboys, and bottled it about half a year after¬ 
wards. This wine is now (December, 1828) strong, dark- 
colouretl, for white wine, but still rather sweet, and tastes 
too much of the husks. 


XXVI.— On.lhe hnportance of Improving the Art of Ship-^ 

Ihdlding *. 

In no period of the world, has the subject of naval architec¬ 
ture had higher claims on public attention than the present, 
and to our own country in particular, it is an art of 
such transcendant importance, that no means should be left 
untried. Nor is it only in a commercial point of view, that 
ship-building is valuable to man, since, by the enterprise 
that fortunately characterizes the modern navigatoi'J the 
ocean is become one of the high roads of civilization, perhaps 

* Ahritlgcd from a notuo on Article Suip-buildixc ; published in 
vol- Will. pHit l,of the lAlinbur^h Ennfclo;'€dia, Edited by Dr, 13R£WiTER. 



122 On S/np-Jiuildlng. 

the highest ; and, therefore, in the successful cultivation of 
the various arts connected with navig-ation and comnaerce, 
every lover of human improvcmeul must feel an interest, 
.proportionate to the inllueucvJ wliicli they are now univer¬ 
sally allowed to exercise on the improving destiny of man. 

Naval architceturc may be cautejnjjlated under three 
points of view. First, as icgards the means it allbrds for 
th? purposes of war; secondly, as it relates to commercial 
eiitci prise and speculation ; and, thirdly, as it is connected 
with human improvement, the enlargement of geographical 
know'ledge, and the extension of the blessings of civiliza¬ 
tion. The cultivation of the first is unfortunately rendered 
necessary by the pieculiar condition of the world, and 
pcrliaps the second and third are in some degree assisted 
by it; but it is the successful advancement of the latter 
that lenders the study of naval architecture most pleasing, 
and elevates it to rank with those arts wliich minister 
so essentially to the happiness and well being of man. 

The author of the article under consideration has 
contemplated his subject in the most general points of 
view. Omitting the eaily history of the ait, the materials 
for which are abuudantly supplied by Charnock and 
others, he advances at once to its leading and essential 
elements, and connects, in a comprehensive form, the 
labours of Bouguer and Euler, aviUi those of Atwood, 
Chapnmn, and Seppings. Ship-building, though an imper¬ 
fect art, has many great and celebrated names connected 
with its history. Assuming, for the first time, in the latter 
part of the seventeeth century, a scientific form, in conse¬ 
quence of the lahouvs of Paul IJaste, in his Theorie tie la 
Co ri it r ltd ion ties Vukseaux, we find it afterwartis enriched 
by the labours of many mathematicians ; and the masterly 
improvements of Seppings in our own times, has added to 
it a |»erfection it never before possessed. The creation of the 
College of Naval Architecture, in Portsmouth Dock-Yard, 
has also communicated to it a great impulse. It cannot 
tiow he said, to adopt ttic language of the autiior, when 
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speaking of its former condition, that the torch of geometry 
does not illuminate its path, or that the maxims of mecha¬ 
nical science are not applied to its da^ly practice. Inquiry 
has been awakened, and thet antiquated rules, which for-» 
nierly guided our ship-builders, are now gradually giving 
way to methods, nuthori«ed by the legitimate deductions of ^ 
science. It is a mighty and comprehensive problem, to 
contemplate all the essential elements connected with*the 
construction of so massive and stupendous a fabric as a 
ship, destined for all the terrible jiurposcs of war, which, in 
the magnificent voyages it undertakes, has to cross wide 
and immeasurable seaSj agitated at times by the uritridled 
fury of the wind, subjecting it to strains of the most for¬ 
midable kind; which shall possess mechanical strength to 
resist these, and at the same time be adaptefl for stowage 
and velocity, which is expected in all cases to overtake the 
enemy, and yet must contain within it the materiel for a six 
month’s cruize. These, and many other complicated inqui¬ 
ries, which the naval architect has to contemplate, must all 
bo involved in the general conditions of his problem, the 
elements of which he must estimate, while he is rearing his 
mighty fabric in the dock, and be prepared to anticipate 
their etlccts, when he launches his vessel on the turbulent 
bosom of the sea. And yet there are men, blind to the ex¬ 
perience of the past,\vho deny that science has any thing 
to do with the construction of a ship. Science, aays the 
eloquent author of the article, is the basis of every well or¬ 
dered machine. Science was the ground work of all that 
Watt, Smeaton, or Wren ever achieved ; and can science, 
says he, bo unnecessary in the Ibrination of a ship ? We 
must say in reply, that science is absolutely necessary 
in the construction of a ship, and we cordially agree with 
the writer, that the college of naval architecture is likely to 
prove a most beneficial institution to the country. 1» the 
year 1795, we find that the commissioners appointed to re¬ 
vise the civil affairs of the navy, remarked, that the class 
of persons from whom the'master ship-wiights and sur- 
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veyors of the navy were chosen, “ had no opportunity of ac¬ 
quiring even the common education given to men in their 
rank of life, and that they rise to the complete direction of 
•the construction of ships, on ^vhich the safety of the empire 
depends, without any care or provision being 4aken on the 
part of the public that they should have any instruction in 
mathematics, mechanics, or in the science or theory of ship¬ 
building.” The death blow to this lamentably imperfect 
system was, however, given by the establishment of the 
college. 

Our author has given a forcible outline of the course of 
studies pursued at this admirablje institution. After a 
severe contest before admission, the successful candidates 
remain seven years at the college, pursuing geometry, 
algebra, tvigonometiy, in all their important applications, 
examining the theoretical and practical details of mechanics 
and hydrostatics, and closing their purely mathematical in¬ 
quiries by an enlarged course on the differential and inte¬ 
gral calculus. After obtaining sufficient elementary know¬ 
ledge, they are employed in constructing original designs 
of ships of war, ascertaining their displacements, and of 
the whole masses of the ships and their equipments, con¬ 
sidered as heterogenous bodies. To this is added the most 
exact and accurate inquiries connected with the stability, 
both according to the metacentric method of Bougucr, and 
to the*more perfect and precise investigatiofi of Atwood. 
Comparisons are also instituted, the quality of English 
ships are compared with those of a foreign build, their 
several properties are analyzed, the good qualities are com¬ 
bined so as to remedy the bad, and to produce in their ulti- 
timate application the most perfect design. 

But it is not to theory only, that their attention i s 
directed. The practical details of the art receive a large 
porifon of their attention. They are effectually taught how 
to lay off ships in their practical construction, and in 
making drawings which are necessary for the execution of 
the work, in the progress of tlfo building. The adze and 
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the line are put into their hands, like the humble operative 
at the dock-side, and a vigilant practical ship-wright ex¬ 
amines into the minutest details of th^ir duty. Engaged, 
therefore, in the morning, we v^ill suppose, in studying the 
theory of the# profession, in calculating the displacement, 
in investigating the pro|?erties, of the midship section, or 
endeavouring to catch a glimpse of the deep and recondite 
laws that regulate the resistance of fluids, they turn in the 
afternoon to the practical details of their art, in shaping or 
adjusting timbers, fitting up the component parts of the 
seppings’ diagonal framing, bolting together the timl^era of 
his circular sterns, and observing in those numerous cases, 
which the eye of theoretic intelligence is in general so ready 
to catch, the actual application of rules which occupied their 
morning thoughts. What else, our author asks,,is neces¬ 
sary to make a complete and perfect ship-wright ? The 
members of the college have the amplest and best theories 
continually before them, and the most enlarged practice to 
exemplify their application. 

Our author, however, closes this part of his paper with an 
admonition, which will not, we hope, be neglected in the 
jiToper quarter. The studies of the members of the college, 
says he, arc but begun, when the term which marks their 
residence has expired. Naval aachitecture is a jealous 
mistress, and requires the undivided man. Not the de¬ 
votion of a few years, but of a life consecrated to its pur¬ 
suits with unwearied zeal, must be devoted to its interests; 
and the cordial and uninterrupted pursuit of its varied 
details, must meet with the reward which attends the 
industrious labourer in other departments of the art. 

We are glad to find, however, that our author, notwith¬ 
standing his able and vigorous defence of the college, has 
not neglected to consider the condition of the working 
men. Among the many operatives w'hich a dock-yard 
presents, says he, there must be some few, at least, de¬ 
serving of a better fate, than to spend the long term of their 
lives in a perpetual state of unt;easing labour ; some, though 
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working at first as humble shipwrights, yet deserving from 
their talents to rise to command. The great object, says 
the author, in a well* regulated community, is to encourage 
I abili^, wherever it appearsi; and we arc ])cr 3 uadcd that 
the welfare of the country will be essentiall}^romoted by 
fostering native talent.” » 

“ The section on the dimensions and forms of ships, is 
oifc replete with the most interesting inquiries. The gra¬ 
dual augmentation that our ships of war have received in 
their dimensions, is connected with the most interesting 
and important principles, A first-rate, constructed a century 
ago, is a vessel of quite a difi’eront ejass from a first-rate ofihe 
present day. Of such magnificent ships as the Britannia, 
the Ihince Regent, or the St. George, our forefathers could 
have no .conception. They arc not only magnificent as 
exhibiting the mightiest combiiuiticn of timbers ever con¬ 
structed by man, but in future wars will dovclope energies 
more terrific than any exhibited at St. Vincent or Trafalgar. 
The Regent, of 1000 tons, constructed in the reign of 
Henry the Seventh, can bear no possible comparison to 
the Regent, of 2600 tons, constructed in the reign of 
George the Fourth! Spain was the first nation that in¬ 
creased considerably the dimensions of her different classes 
of shipis, and France followed her example with better 
success. In later times, the Americans have made some 
great Steps in tliis important inquiry; and‘we rejoice to 
find that our ow'ii excellent naval administration have not 
lost sight of the subject. There are many advantages re¬ 
sulting from the enlargement of the dimensions of ships. 
It enables them to possess great stability, and thereby to 
carry a great press of sail with a comparatively small body 
immersed in the water; thus giving thorn a great moving 
power, in proportion to the resistance they experience, and 
thereby increasing tiioir rate of sailing. Large dimensions 
also, in proportion to the nnmber of guns, gives fine quar¬ 
ters to the men in action. It enables a finer form to be 
given to ships below the water, so that they have a good 



On Improved,^ un-Barnls. 127 

entrance forward, and a clean run aft to the rudder, and 
to have the form best calculated to present great lateral re- 
ristance to the water, which prevents the 
much lee-way. 

The only ^ection to this increase of dimension, is the 
expense; and possibly there are some limits beyond which 
it cannot be carried. We are persuaded, however, that 
this limit has not yet been attained, and we earnestly prass 
its consideration on our naval engineers.'’ 


shi)) from making 

1 


XXVII —On Parabolical Cupped Palenl Breechel, for 

Gun-Barrels. Bif the Editok. 

It is now thirty years since the Editor, at the suggestion of 
a scientific mechanic, first applied the parabola to ^ihape the 
cups of patent breeches for gun-barrels, instead of thcspl-.e- 
rical form generally given to them, and the effect of which 
spherical form, was to cause the shot propelled therefrom 
by the charge, to be continually reflected to and from the 
sides of the barrel, during its whole passage through it, 
to the great injury of its effect. Whereas, it is a known 
property of the parabola, to cause any body ])ropelled from 
its surface, to proceed indirect parallel lines, without any 
crossing, as in the case of the spherical cups. This para¬ 
bolical shape likewise affords great facility and convenience 
in cleaning the cups, after the day’s shooting; whereas the 
spherical cups are very difficult to clean. The Editor re¬ 
commended this parabolical form of the cups to his friend 
Mr. Samuel Nock, a respectable gun-nraker iir this metro¬ 
polis, twelve years ago; who immediately saw the great 
advantages of it, and has constantly adopteil it ever since. 
He, however, hay lately complained to the Editor, that 
another Lorrdon gun-maker is now advertizing the parabo¬ 
lical cupped breeches as a new discovery ; and it is tiicre- 
fore but fair to state the above particulars of the ori^iual 
application thereof by the Editor, thirty years ago ; and its 
adoption, twelve years since, W Mr. Nock. 



LIST OF PATENTS FOR NEW INVENTIONS, 

I 

j Which have passed the Grea^ Seal since January 12, 1830. 

To William Hale, of Colchester, in the county of Et^x, machinist ’ 
for a machine or method of raising or*forcing water, for propelling 
vessels. Dated January 12, 1830.—To he specified in six months. 

To James Carpenter, of Willenhall, in the parish of Wolver¬ 
hampton, in the county of Stafford; and John Young, of Wolver- 
hampftn, aforesaid, locksmiths ; for certain improvements in locks, 
and other securities, applicable to ioors, and other purposes. 
Dated January 18, 1830.—Tn six months. 

To William Parr, of Union-place, City road, in the county of 
Middlesex ; for a new method of producing a reciprocating action 
by means of rotary motion, to be applied to the working of all 
kinds of pumps, mangles, and all other machinery, in or to which 
reciprocating action is required or may be applied. Dated January 

18, 1830.—In four months. 

' • 

To Edward Dakeyne, and James Dakeyne, both of Darley Dale, 
in the county of Derby, merchants ; for^ a machine, or hydraulic 
engine, for applying the power or pressure of water, steam, and 
other elastic fluids, to the purpose of working machinery, and 
other uses requiring power, and which is also applicable to raising 
or forcing of fluids. Dated January 21, 1830.—-In six mouths. 
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XXVIII.— On the Microscope. Bp Thomas Carpenter, 
Esq. With Remarks and Additions. Bp the Editor. 

WITH FIGURES. 

(Continued from page 79.) 

DEAR SIR, London, February 1830. 

The beginning of last June I met with a cluster of eggs, 
attached to the leaf of a water-plant; they were disposed 
with so mucli symmetry, that I took them home to exa¬ 
mine under my microscope, and found I had procured a 
very inttyesting object. I believed that they had been 
placed on the plant by one of the water-beetles; and 
wishing to ascertain the species, I placed that portion of 
the leaf to which they were agglutinated, on a small piece 
of cork, and wh\ch I floated on the surface of some water, 
placed within a tea-cup. In a few' days the larvse had left 
the eggs, and bad crawled down the sides of the cork into 
the water: there were hundreds of them, and so exceed¬ 
ingly minute, that I could make out nothing without 
placing them under the object-glass of my microscope. I 
then found them to be the larvae of a species of dyticus, 
and more interesting microscopic objects I have scarce ever 
met with. They were furnished with forceps or jaws at 
their hcads^sirnilar to the dpticus marginalis. The minute¬ 
ness of these larvae rendered them fine microscopic objects, 
as they would bear a very high magnifying power, under 
which their internal structure was plainly seen. 
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I have also met with clusters of similar eggs attached 
to the blades of gra^s, growing on the banks of the New 
River; and, by using the above method, have succeeded 
in producing larvee from th^ra, with precisely the same' cha¬ 
racters as those from the eggs found on the water-plants in 
ponds. I herewith send for y?)ur inspection the empty 
shells from which the above insects had come out; and 
also some perfect eggs, which I had dried, by heating them, 
in order to prevent the larv® from coming forth. The cha¬ 
racters on the external parts of these eggs you,will find 
verywurious; indeed, the eggs of all the insect tribes arc 
highly interesting objects ; the various shapes and markings 
upon them, are almost as diversified as tlie insects them¬ 
selves. They are to be met with of various colours, some 
are found of almost every shade of yellow, green, and 
brown; a few are red, and others black. Green and 
greenish coloured eggs arc not unusual; and they are 
sometimes speckled over with darker colours, like those of 
birds. Some are smooth, and others beset, in a pleasing- 
manner, with raised spots. We are accustomed to see the 
eggs of difierent species of oviparous animals so yearly re¬ 
sembling each other in form, that the very term egg-shaped 
has been appropriated to this particular figure. Among 
those of birds, with which we ar<^ most familiar, the sole 
variations are merely shades of ddfercnce between a glo¬ 
bular and an oval or ovate figure. The shapes of the eggs 
of insects, however, are confined to no such limited model. 
They differ often as much, both as to their shape, mark¬ 
ings, and appendages, as one seed does from another. 
Their usual forms indeed are globular, oval, or oblong, 
with various intermediate modifications. We meet with 
them shaped like the common hen’s egg; flat, and otbi- 
<jular; elliptical, conical, cylindrical, hemispherical, lenti¬ 
cular, pyramidal, square, turban-shaped, pear-shaped, 
melon-shaped, boat-shaped, of the shape of a drum, &c.; 
and sopuetimes of shapes strange and peculiar, that we 
can- scarcely allow their claim to the name of c<>-trs ! In 
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Kirby and Spence’s excellent work on Entomology, plate 
XX., you will meet with a great variety, both in their 
shapes and markings, of the of insects, of the accu¬ 
racy of which there is no question ; and, indeed, you«.iay 
satisfy yoursidf thereon, by .seeking for varieties of insect’s 
eggs during their proper season. In the mean time, I send 
a few specimens from my collection, for your examination. 
Some of these are from the v’a[)ouvcr moth, and arc cu¬ 
riously embedded in hair. The female moth is destitute of 
wings, ajiid therefore cannot fly. The males are very shy, 
and difficult to capture. The method of taking th»m is 
very singular ; a collector, having a female moth confined 
within a pill-box in his pocket, has only to go into the 
woods, and the males, by some powerful instinctive faculty, 
will find them out in that secluded situation, and,•hovering 
over the colU'ctor, tliey are easily taken in his net. Mr. 
Stone, a celebrated entomologist, assincd me that he has 
had females confined within a breeding cage in his yard in 
London, and the males have even found their way from the 
woods, over the houses, and alighted on tlic cage in which 
the feniajes v. ere confined ! I have before remarked, that 
Mr. Samouellc stated that the males have even been known 
to enter the pocket of an entomologist, who had a female 
moth thus secured in ! In many species of lepidop^ 

tera. the females are also destitute of wings, and the males 
are captured in a similar manner to the above. 

With the eggs, I also send you a caterpillar; you will 
observe how curiously it is covered all over with hairs and 
feathers. Likewise specimens of the male and female 
moths. I also send a few eggs from the dak-egger moth ; I 
have, from good authority, been informed of a singular 
circumstance in the economy of nature respecting the pre¬ 
servation of this species of insect. It appears, that t|je 
fevnale lays a certain number of eggs at one time; the ca¬ 
terpillars are also excluded from them nearly all at one time; 
and after feeding their usual period, they pass into the cry- 
salis state. The first year, a few moths only come forth ; 
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the following year produces a few more; and again, in the 
next year, olliers come out ; but it is not until the seventh 
^ year, that the whole are pix^duced ! Although it appears 
abovle that the caterpillars went into the crysalis state at 
about the same tune. Does not this mode of preserving 
the species of insects show the mysterious ways of the x\l- 
injglity even in hi.s smaller works ? 

With these you will also receive a few eggs from the cab¬ 
bage butterfly, the Atlas moth, and the mag]>io moth ; the 
characters in these arc very singular. Also some from the 
gyp.sy'inoth, very curiously embedded amongst hairs, pro¬ 
duced from its own body, it thus forming a nest to lay 
them in ; a wise provision of nature for the preservation of 
its offspring. Also some other eggs from the buff-tip moth ; 
in the cehtre of each egg, you may observe an indentation 
or opening, which is covered over with a thin film or skin, 
to protect the caterpillar while within it, and also to afford 
it an easy way of breaking its way through the egg. There 
are likewise some other very singularly marked eggs, which 
I found attached to the twigs of the hazel and blackberry; 
and some others which had been deposited upqp a ripe 
currant. 

In order to point out to you the amazing number of 
caterpillars which are produced froci a single moth oi but¬ 
terfly,, and which, if not kept within due limits, would de¬ 
stroy all our vegetation, I send you the bodies of a moth 
and of a butterfly, laid open, and in which you will observe 
that every part of the interior is full of eggs. These are 
not solitary instances, as the bodies of all the female moths 
and hutterffies arc filled with eggs in the like manner. 

In Kirby and Spence there is a very interesting statement 
of the number of eggs laid by various insects ; the musca 
meridiaufi, a common fly, lays two ; olbcr flics, six or eight; 
the flea, twelve ; the burying beetle, nicrophonis vtspillo, 
thirty; may flics, under a hundred ; tiie silk-worm moth, 
about five hundred ; the greftt goat moth, cossos iig?npcnla^ 
one thousand ; acunis Amcricanns, more Ihaii a thousand ; 
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the tygcr moth, callimovpha caja, sixteen hundred ; some 
coccij two thousand ; others, four tliousand ; the female 
wasp, at least thirty thousand ; the queen bee varies consi¬ 
derably in the number of egg'S that she produces intone ' 
season, in some cases it may amount to forty or fifty thou¬ 
sand or more; a small hemipterous insect, resembling a 
little moth, nla/rodes proletellay two hundred thousand. 
But all these are left far behind by one of the white ante, 
termer fulaliy F, heUicosus of Smeathman, the female of 
this insect extruding from lier enormous matrix not less 
than sixty eggs in a minute, which makes 3,600 in an 
liour, SG,400 in a day, 2,^19,200 in a lunar mouth, and the 
enormous number of 211,449,600 in a year! Piobably, 
indeed, she does not always continue laying at this rate; 
but if the sum be set as low as possible, it will ye,t exceed 
that produced by any other known animal in the creation. 
The sturgeon is said to lay 1,500,000 eggs; and the cod 
fish 9,000,000. Ju the British Museum there are several 
specimens of the above insect, whose abdomens are dis¬ 
tended to an amazing size, they are completely filled Avith 
eggs. ^ 

I also send you the egg from a large species of grass¬ 
hopper, and the bodies of two of these insects, which you 
will find are filled with eggs; together with a few eggs 
from the common gnat. With these you will likewise re¬ 
ceive the headland thorax of a moth, which are covered 
with a profusion of delicate scales and feathers ; together 
with parts of other moths, displayed as proper objects for 
the microscope. Likewise several minute moths, of most 
exquisite beauty, and which arc profusely adorned with 
fine metallic coverings. Among these are several specimens 
of the semi argoilella. You will observe, that in the up¬ 
per wings of these minute insects,, there is a wonderful com¬ 
bination of all the varied shades of molten silver, and bur¬ 
nished gold; tiiey being entirely adorned with ])Iales, 
which exhibit in one vi(‘w the ajipoarance of those costly 
metals ; but by varying the light from the speculum, they 




On the ilkroscope. 


will give (lifFerent shades of the paost exquisite coloure 
There is also the head of a very singular moth, it having 
two single eyes, placed on two pillars, situated at the back 
part of each of its two nun^erous compound eyes. 

I have likewise sent a species of pa norpa, usually termed 
the scorpion-ffy; the various f)arts of this fly are well 
adapted to fit up as microscopic objects : the wings may be 
vfewed as transparent objects ; the head, with its singular 
beak-hke appearance, and the organ at the end of its ab¬ 
domen, as opaque objects ; and they will afford you much 
entertainment in the examination of them. 

1 also send you a species of oim of our large gnats, which 
severely bit me last summer, and have set its jaws open, in 
order that you may observe the great power of these parts. 
Also another species of ants, from Africa, accom])anies this. 
You will perceive what capability these insects have for 
committing depredations; and when marauding in prodi- 
giouj numbers, as is the case in the warmer climates, 
scarcely any thing can withstand their united attacks. 
This, I believe, is one of the visitation ants mentioned by 
me in your third volume, ]>agc 271. In addition to the 
tremendous jaws wilh which it is furnished, you will also 
perceive a I’ormidable sting protruding from its abdomen ; 
it also injects a jioisonous fluid iqjto the wounds it makes, 
the pain from which 1 have been informed is intolerable. 
Of tTiis you will have no doubt, when you examine the 
insect 


You will find the numerous species of cinculios to be 
exceedingly interesting on examining tbom under your'tiii- 
croscope. The various maikings, and splendid scales with 
which some of them are profusely adorned, have a fine 
elfect when viewed under the opaque"speculum. I sond'you 
a^specimen whicli I bred from the water betony, cf/rc/f/io 
scrophularia; tliis insect is very curiously maiked. With 
it I also send a portion of the plant, in wdiicli you will ob¬ 
serve mwhat Uiaiintr liio se^d of tlu* plant lias been eaten 
bv tl)*' I ItiTva uate. Also the case it spun when 
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changing into the crysalis, and the exuvia or cast skin 
within the case, thrown off previous to its becoming the 
perfect insect. 

With this I likewise send affew curculios from the marshy 
mallow; the wing-cases of these you will find worthy^our 
observation. As also thpse of C. nigrorostris ; with a few 
others, which I found on a wild plumb-tree. The proboscis 
of these are very long, and they are polished like bl^ck 
ebony. These I observed to run much faster than most 
other species of curculios. Others that I send I found on 
the mallow and the sallow tree. Also some exceedingly 
minute ones, from the furze; these latter are cuAously 
marked with hairs and longitudinal furrows on their wing- 
cases. I also send C. riimices, with a singular case wove 
by the larva prior to its changing into the pupa state. 
Likewise a few from the willow tree, C. maculatils. These 
I bred from the larvm, by feeding them on the bloom of 
the tree, until they went into the crysalis state, and even¬ 
tually came forth the beautiful insects you now receive. 
You will find among those I send for your examination a 
great variety taken from the oak, possessing much splen¬ 
dour ii/colour, and particularly C. argentatus. I had fre¬ 
quently heard, from collectors, much praise bestowed on C. 
BaccJnis, for its unrivalled beauty ; and was therefore very 
anxious to procure a jfpecimen or two of it; but after dili¬ 
gently searebi-ng for several years, I met with no success, 
owing to the scarcity and locality of the insect: however, 
that 1 might not be altogether without one, I purchased a 
specimen, and, on comparing it with some brilliant curcu¬ 
lios in my cabinet, I found it very inferior in splendid co¬ 
lours to many of our common species j indeed, it falls infi¬ 
nitely short in beauty to C. vitens, or C. argentatus, in my 
opinion ; and 1 have no doubt that when you compare the 
specimens, you will agree with me. With C. Bacch'is I 
have also sent a wing case of C. imperialis, for you to 
comjinrc the two together; this last is decidedly the most 
boauliful of all the coleoplerdus insects; it is so rich, when 



136 


On the Microscope. ' 

placed under the microscope, that it dazzles the eye with 
more splendid refulgence and brilliancy than ten thousand 
diamonds would wli6n set in <iold. 

, I likewise send you sevelal species of the uerius elolcr 
for your examination. Many of the coleopterous insects 
have a. great difficulty in restoring themselves when laid 
on the back ; the apparatus with which the insects of this 
genus are provided for that purpose, is singular and curious. 
An elastic spring or spine projects from the hinder extremity 
of the breast; and there is a groove or cavity in the ante¬ 
rior part of the abdomen. When laid on its back, the in¬ 
sect r?iises itself on the anterior part of the head, and the 
extremity of the body; by which means, the spine is re¬ 
moved from the groove, wliere it is lodged wdieu in its na¬ 
tural poshion ; then suddenly bending its body, tlie spine 
is struck with force, across a small ridge or elevation, info 
the cavity from whence it was withdrawn ; by which shock, 
the parts of the body before sustained in the air, are so for¬ 
cibly beat against whatever the insect is laid on, as to 
cause it to spring or rebound to a considerable distance. 
The antennm are lodged in a cavity, scooped out of the 
under side of the head and thorax, probably to |)reserve 
them when the insect falls after its singular leap. The ex¬ 
periment of their leaping may be proved by placing a living 
insect of this genus on its back in yhur hand. 

There are near two hundred species of tlris genus of in¬ 
sects now ascertained, of which near thirty are found in 
England. They are all easily distinguished from every 
other genus, by the spine at the extrem^y of the thorax ; 
a character which scarcely any other insect possesses. The 
phosphoreus, the noctilucus, and several other species of 
this genus, give out a strong phosphoric light in the night 
time, and which is so luminous, that a person may see to 
read the smallest print, by placing them on the leaf of a 
book ! Among those I send you will find E. tioc/ilucus. 
This remarkable insect is called in South America, where 
it is not uncommon, corujas.* It is about an inch and a 
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liulf long, and of a brown colour, with the thorax marked 
on each side by a small yellovwtransparent spot. These 
.s|)ots, like those on the abdomen of the glow-worm, are 
higldy luminous, diffusing during the night so brillisjnt a 
phosphoric splendour, that a person may with great ease, 
as before observed, read the smallest print by the insect’s 
light, if held between the fingers, and moved along the 
lines ; but if eight or ten of them be put into a clear phitil, 
they will afford a light equal to that of a common candle! 
It is said that the inhabitants of Hispaniola, &tc., before 
the first arrival of the Siraniards, made use of no other 
light than that of these^ insects ; and we are informed by 
Mouffel, that when Sir Thom;is Cavendish and Sir Robert 
Dudley (son to the Kail of Keieesler), first landed in the 
West Indies, and saw the same evening an infini|,c number 
of moving lights in the woods, they supposed that the 
Spaniards had advanced upon them unawares, and imme¬ 
diately betook themselves to their ships ! to this story you 
will give what credit you may think it deserves. 

You will also find with the above species, E. ohsenrus; 
the larva of this is too W'eil known by the name of the 
wiiv-worm, and is a dreadful pest; it causing annually a 
large diminution of the produce of our fields, destroying 
indiscriminately wheat, rye, oats, and grass. When we 
are told that it lives in'this state not less than five years, 
during the greater part of which time it is supportfed by 
devouring the roots of grain, you will not wonder that its 
ravages should be so extensive, and that whole crops should 
sometimes be cut off by it. As it abounds chiefly in newly 
broken up land, though the roots of the grasses supply it 
with food, yet it probably docs not do any great injury to 
our meadows and jiastures. 

There are many other species of insects besides’^ those 

4 

before mentioned, whieh give out a strong phosphoric ligtit; 
but the most vivid of all the luminous insects, is the great 
lantern Wy, Julgoru Umiermma, one of which I now send, 
together with anotlii'i’ sp(>eies, ful^ora ((indelarid. The 
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former insect affords a light so great, that travellers walking 
by night are said to be enabled to pursue their journey with 
sufficient certainty, by three or four of them being tied to a 
• sticl^, and carried in the mabner of a torch! It is com¬ 
mon in many parts of South America, and is described by 
Madam- Merian, in her superb wbrk on the insects of Su¬ 
rinam. She gives an entertaining account of the alarm 
info which she was thrown by the flashing light which 
proceeded from them in the dark, before she had been ap¬ 
prized of their shining nature. 

“ The Indians once brought me (says she), before I 
knew that they shone by night, a^nimiber of these lantern 
flics, which I shut up in a large wooden box. In the night, 
they made such a noise, that I awoke in a fright, and or¬ 
dered a li,<>ht to be brought, not being able to guess from 
whence the noise proceeded : as soon as I found that it 
came from the box, I opened it, but was still more alarmed, 
and let it fall to the ground in my fright, on seeing a flame 
of fire come out of it; and as many insects as came out, 
so many difl'erent flames appeared. When I found this to 
be the case, I recovered from my alarm, and again collected 
the insects, much admiring their splendid appearance.” 
“ The light,” slie adds, “ of one of these insects, is suffi¬ 
ciently bright, that a person may see to re-ad a newspaper 
hy h.” 

Tht? light emitted by the fire-lly, jnoceeds entirely from 
the hollow part or lantern of tlie head, no other part of the 
insect being luminous. Dr. Daiwin conjectures that the 
use of this light is merely to prevent the insects from flying 
against objects in the night, and to enable them to jirocure 
their sustenance in the dark. He seems, however, not to 
have cousulered, that veiy few of the numerous train of 
night insects are jjossessed of this luminous property, -and 
air the iuiictions of these are jjeifouned with jieifect regu¬ 
larity. Its most essential use is, no doubt, as in the other 
luminous triljos, to point out the sexes t ^ each other; thus 
serving m them the siUne [nirposc, in this respect, as the 
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voice does in the larger animals. The head in this species 
is largo, and somewhat oval. The wings are variegated, 
and the lower pair are each marked with a large ocellated 
or eye-like spot. Sometimes the insect is seen of jthred 
or four inches in length. 

Accompanied with the foregoing opaque objects, I like¬ 
wise send you a few transparent ones; among which you 
will find dissections of the ovipositors of various Specie'S of 
cynips and ichneumons ; a few cast-skins from various, 
aquatic and other insects ; some dissections from the shep¬ 
herd spider; within the same slider, is also the di'^ected. 
sting of a small ant ; ,ihe dissected piercer or rostrum of 
the water insect, hifdrom^tm xtagnoriim, described by me 
in your last volume, page 195 ; a dissection of the tongue 
or trunk of a fly, dioetria rupifes; the longue.and three 
instruments, taken from a groove within it, are placed be¬ 
tween two slips of glass, and which also contain the e 3 '^es 
from the same lly ; these are very singular, and differ very 
much in size and shape, some of them being lozenge¬ 
shaped, some square, and others hexagonal ; and between 
the same Hasses are the antenna;, &.c.; and also dissections 
from s.imll viynicci^; and the wing-cases of the curculio 
jyranariay arc between oilier slips of glass. Also a portion 
of a ooccoon, spun by a caterpillar, previous to its passing 
into tlic pupa stale within it; the fine threads of which 
this part of the case or coccoon is composed, are displayed 
so as to show tlicir characters. Also other portions of the 
crysalis case of another species of moth, in which are seen 
some exceedingly fine characters in the cast-skin from the 
pupa. Between other slips of glass, arcsome larvte of a 
species of moth, enclosed within cases formed by them¬ 
selves ; these, with numerous others, I found feeding on 
the feathers of a large mackavv, which had been stuffed, 
and placed in a glass case. The plumage of the bird, 
about a twelvemontli previous, was in a fine state of pre¬ 
servation ; but at tlic lime I,saw il, there was scarce a par¬ 
ticle of feather left upon anv of it ; these insects had 
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completely stripped it, and left it a perfect skeleton. Some 
of these larva3 are partly out of their cases; and in one of 
them its jaws are disfiiictly seen. There are also two skins 
•of the crysalids, from which Itie moths came forth. In one 
the insect had left many of its scales or feathers; these 
scales, and otlier parts of the casd, adord very interesting 
objects. Between other glass slips, are the jaws from a 
lawa of the dragon fly; some curious antennae from a 
small species of staphalinusy &c. &c. 

In sending you the various objects mentioned in this 
letter, I furnish you with much employment for your mi¬ 
croscope ; and when you have examined tlie.se, I hope hi 
have the pleasure of forwarding others to you equally wor¬ 
thy of your investigation. 

I remain, dear sir, 

Your obliged friend, 

Gill. TiIOMAS CaUPKNTEU. 

Itenuirks and Additions. By the Editor. 

Ill plate 111. fig. 1 is one of the curious antennae of a 
species staphnlinnsy consisting of a series of hairy bulbs, 
which, in all but the two nearest to the root, are united by 
a double series of necks or stems, in a very singular 
manner. 

Fig. 2 is a beautiful oar, seen in the exuvia of a species 
of boat-fly, and in which its very singular stiQcturc is finely 
displayed. It is furnished with two strong bent spines at 
its extremity, and likewise with rows of long hairs, each 
proceeding from a bulbous root, besides numerous shorter 
hairs, and appears admirably calculated for its use in pre¬ 
senting a concave hairy surface to the water, on that side 
of it which is intended to act upon it, in ])ropelling the 
insect fonvards; whilst its other side is made smooth and 
roiftidiug, to jirescnt the least losistance to the water. 

Fig. 3 represents part of (he cleft proboscis, and three 
instruments lodged m a groove formed along it, of that 
curious insect, hpdronietra stagnorum; the singular posi- 



141 


On the Microscope. 

tion of whose compound eyes, in the middle of its apparent 
neck, was described in vol. V. pages 195 and 197 ; and- 
exhibited in plate IV. fig. 9 of that volume. One of these 
instruments is still lodged witlAn the cleft in the probcjscis 
or rostrum ; the other two are dislodged from it, and arc 
both pointed and finely serrated instruments. 

Fig. 4 represents a cleft proboscis, and four instruments 
usually ])Iaced within it, of an insect, the dioetria rupij\v ; 
one of them a broad lancet shaped blade, is still remaining 
within the cleft of the rostrum ; but the other three curved, 
pointed, and serrated instruments, are removed from it. 
One of these has a tint) web attached to it; and another 
is furnished with a kind of brush ; the whole are admirably 
adapted to perforate the flowers of plants, and to extract 
their juices, upon which the insect feeds. 

Fig. 5 exhibits part of the beautiful granulated wing- 
case of the curculia granaria, or corn weevil, in wdiicii its 
very singular structure is seen. A magnified view of this 
destructive insect is given in plate I. of vol. IV. fig. 2, and 
its history in page 12 of that volume. 

Fig. 6 represents a concave and convex egg of the va- 
pourer moth ; they are of a pale yellow colour, with a sj)ot 
of a deeper colour in the centre of each; and arc granu¬ 
lated all over their surfaces. 

F’ig. 7 exhibits a portion of the shell of the egg of an 
insect, found by Mr. T. Carpenter, deposited upoii'a red 
currant. The shell is of a pale metallic or cupreous tint, 
and is beautifully reticulated in an hcxangular manner, 
with white spots in the angles, as represented in our figure. 

Fig. 8 represents part of the compound eye of a moth, 
dissected by Mr. Curtis, the entomologist, and \vhich has 
another single eye, of a beautiful black and shining ap¬ 
pearance, but with a white iris, placed by the siih uf the 
compound eye, at the front of its head. These additiortal 
eyes liave never been found by Mr. Curl is in any other 
species of moth. ^ 

Fig. 9 is part of the head and the rostrum of an insect. 
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the panorpa, fcscinbling the beak of a bird, and having 
several instruments partly protruded from its outer end, 
employed by the insect in lacLioting the flowers, upon the 
* juicfcs of which it subsists. 

Mr. Thomas Caipontcr has lately employed our artist in 
making'a beautiful coloured drawing of the fringed di.se 
or hand of a dijficiis or large water beetle, upon a highly 
magnified scale; and in vvliich its two fringed lesser discs, 
and numerous transparent hemispherical cups, each mount¬ 
ed u|)on a stem, are admirably shown, as well as other cu- 
rious^particulavs of its woiKarlul .structure; and we sin¬ 
cerely wish it came within our ligilis (o cau.se it to be en¬ 
graved for our vvoik. He has likewise made drawings for 
Mr. Carpenter of the singular app-aiid igcs a! t!ic abdo¬ 
mens of waiious flie.s and wasps. 

(To coni}nuc<J^) 


XXl-X.— On nn Inxect found in a Cnrih/ formed in a thick 

piece of Spanish. Ccdai. 


WITH iKiuars. 


In [date Ill. fig. 10 is a top \ic\^^, and tig. 11, a side 
view, of tile larva of an insect, of its nuluial size, which 
was found in a living slate, in .'.awing tlirough a thick piece 
of Sp'hnish cedar; although it died in th? course of an 
hour after its exposure to the open air, possibly owing to 
its being injuied by the saw. it is sujiposed to be the 
lanoa of a species of huprcslea or ceramhi/x. 

It had formed a cavdty in the timber, which was but 
little larger than to admit of its turning round in it. It 
was full of a juicy matter, and had hard and black jaws, 
evidently made for making incisions in solid materials. 
\Ve have selected tliesc two figures from “ The Olio.” 
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XXX .—Recollections of his Father, the late Mr. Thomas 

Gill. Ry the Ejditoii. 

(^Continued from fage 98.) '* 

In order to afford our I-eaders £\n idea of the wretched 
state to which the manufacture of I^bglish sword blades 
was reduced, previous to Mr. Gill’s i)atriotic and successltil 
endeavours to restore to his country this highly important 
branch of its manufactures, we shall make some ex¬ 
tracts from a scurrilous paper, published by three of the 
principal London sword dealers, in the year 1787 ; in which 
they wisely labour to dcjireciate tlie character of the 
English swoi'd blades, in ordei- to exalt those of German 
manufacture. 

“ Important jhets addressed to the Officers of the Aniu/." 

“ The superior ('xccllenco of the German sword blades 
has been attested by our oliicers for a century ))ust, during 
which period many attempts have been made to bring the 
British to the same state of perfection. The first adven¬ 
turer wavs a German, supplied with German materials, 
and assisted by German workmen. The manufactory was 
at New^castle upon Tyne. ITom principles of policy, the 
government gave all the encouragement possible to the en- 
terprize, and a prohibitory act was passed in its favour; 
but it proved abortive. Similar attempts were afterwards 
made by Englishmen, at Hounslow, and Lewisham; but 
with no better success. Convinced, by repeated trials, that 
the design was impracticable, the manufacturers, we mean 
those of integrity and skill, candidly acquiesced in the su¬ 
periority of the German blades. But one Gill, of Bir¬ 
mingham, publickly declares, he can furnish the army with 
better blades than the Germans themselves. To establish 
this point, he appeals to a trial at the India house. But 
it is easily manifested that nq credit is due to Mr. Gill, and 
that the proof at the India house, was an imposition on the 
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honourable company, and a flagrant act of injustice to his 
neighbours at Birmipghani ! 

“ A copy of this imperfect test has been introduced into 
* thc«^)ublic papers. But as the affair is of national impor¬ 
tance, it is greatly to be wished that a Court of general 
ofticors Would co'.descend to determine the relative excel¬ 


lence of German and British blades. For it is not doubted, 
th*at those who jray a professional attention to tire form and 
temper of swords, and spend their lives in the use of them, 
will form the most respectable and disinterested Tribunal 
to v/ljich an apjieal can be made *. 

“ That we cannot use the British swords in the (iehl 
of action, but at the peril of the military glory of this 
country, and the lives of our bravest troops, is founded on 

the sacred and indispensable evidence of general--, 

who solemnly avers (in his memorial to the Lord.s of the 
Treasury), that when he commanded the Royal Kcgimcnt of 
Horse Guards, in Germany, the broad swords which he 
received from Birmingham were so unfit for service, that 
several of them were absolutely broken in action ; tliat his 
own sword was in a very imperfect state, through the want 
cither of honesty or ability in the maker, and that his men 
suffcicd greatly on the occasion. 

“ Similar inslanciis occinrcd frequently in America. 
And that the Birmingham pcojile have not even now the 
])Ower to remedy these defects, is evident Troin tlic case of 
one of tlie Regiiueiits of Dragoons, lately quartered at 
York. It was furnisiied with sword.sat the commencement 
of the present year (not by Mr. Gi r.r., however, Itiorrou); 
a particular pattern was ordered, and as tlic time would 
iK)t])cnmtof an {qiplication to Germany, so the London 
tradesman was under a ncci'ssity of procuring- them fioiii 


' M. (ii*! ind ilip <i-id ihp l.tjuilon sv.Rird derijcrp iIkj 

fr)eul hti ftGdv, oJ luivir'^ ,i (‘oj;..., 1 ii.F'p tijdl iiidtlo ot liis b\^(>r^l bhuus 
will) ll oi Chi'A.' D* a ? by (.■omnuHfl of'jii.s l.itc 

rnajeaty, bt/'jit' r I’uRfd <jf npiioi. I (Jilitv iL*, a* Ibt* . oisp (juaids; wlif-n tliu 
bap' ridii'y of 'li'Vbo of ins L>Ajtu?.R.ano ai»pfaiod .“till more niaaifo'st thuii 
upt< 1 Uh" f jriiif] tn J 
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Birmingham. At this moment, not one in ten remains un¬ 
broken !!! 

It is easy to conceive what carnage would ensue, if 
men were to charge an enemj^ with such w'eapons as ^ese** 
The present experience of this regiment has not only 
destroyed their confidence in the Birmingham manufacture, 
but it may repress their ardour in the field of battle, even 
though they have a German blade in their hands. The 
very idea of being disarmed and exposed to the enemy 
after the first or second stroke, is sufficient to fill the 
bravest heart with terror.” ^ ■ 

It is somewhat singujar, and not unworthy of remark ; 
that, in the year 1779, when a petition was presented to 
the Board of Ordnance, to supply them with German 
swords, under the fallacious idea that those of. England 
were inferior; Mr.-, father to one of the gen¬ 

tlemen whose signature is subjoined to the foregoing paper, 
was called to the Board of Ordnance, and his opinion 
of the swords of English and German manufacture desired ; 
when he clearly proved to the entire satisfaction and con¬ 
viction of the Honourable Board, that Mr. Gill’s were 
equal in goodness to any foreign swords whatever; and 
the petition was rejected accordingly. What motives 
could influence the son, nine years afterwards, to decry his 
father’s j udgincnt, is left for the public to decide ! 

It having bden hinted at the two comparative trials re¬ 
specting the merits of Mr. Gill’s sword blades and those 
of German and olher English manufacturers, that the chief 
cause of his great superiority was the partial conduct 
of the person who struck his blades upon a cast-iron plate; 
he declared that he would make a machine to strike them, 
whiclr could not, of course, be liable to such an imputation ; 
and, accordingly, he invented and caused such a machine 
to be constructed. This machine had two powerful spiral 
springs similar to those of time-pieces, but much broader, 
and longer, of course ; indeed each of them was twelve 
inches in breadth. The inner ends of these springs were 
vor.. L 
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united to an axis, turning upon necks or pivots at its ends, 
which moved in holes or bearings formed to receive them, 
in the cast-iron frame of the machine. Between the two 
liprings, a cast-iron substitute for the hands of the person 
who before struck the sword-blades upon the cast-iron 
plate, wds affixed upon the axis; ‘having two iron staples 
upon it, to receive the tangs of the sword blades within 
th€m, and which were firmly held therein, by two binding 
screws. One end of the axis of this machine projected be¬ 
yond its pivot-hole, and had a ratchet-wheel affixed upon 
t it, in^ the teeth of which a click, having a long handle 
affixed to it, was lodged. Upon winding up the springs, 
by means of a winch or handle, affixed upon the axis 
of the machine, the sword blade, held in the manner above 
mentioned, was brought from its .horizontal position, when 
lying upon the cast-iron plate, and carried as far round, in 
an opposite direction, as was judged proper, or according 
to the kind of sword blade to be struck; the click retaining 
. it in that position, until its handle being elevated, set the 
springs at liberty to strike the blade upon the cast-iron 
horizontal plate, with the requisite degree of force. This 
machine answered its purpose most completely, and‘entirely 
removed the chance of any unfairness being practised, in 
the proving of the quality of any sword blades tested by it ; 
and all the sword blades made and w*arranted subsequently 
by Mr. Gill, were capable of enduring tlie severity of 
its strokes I The Editor recollects inscriptions being etched 
upon the upper surfaces of the springs, stating, that “ all of 
Gill’s warranted sword blades, are of the same excellent 
qualities of steel and temper as these extraordinary 
springs.” 

We would here appeal to our readers, and ask, what 
would have been the fatal consequences of our being obliged 
to procure our sword-blades from Germany, frequently oc¬ 
cupied bythe enemy, during the long continued wars in 
which we have since been engaged ; an 1, as recommended 
by tiie worthies, who signed the above paper? And, con- 



Recollections of the kite Mr. Thomas Gill. 147 

scquently, how greatly the British empire is indebted 
to the praise-worthy exertions of that individual, whose 
sole endeavours completely obviated the necessity of 
our being reduced to such ^ pitiable state, and whp in* 
deed, completely turned the scale of merit in our favour; 
and especially, since the* introduction of the sword exercise, 
by Colonel Le Merchant, which has given such a decided 
superiority to this important weapon! * 

Should public circumstances require it, the Editor, who, 
in consequence of the death of all his brothers, excepting 
the two youngest, who lost their father in their infwcy, is, 
now the sole depository ^of his late father’s great and suc¬ 
cessful practices in the manufacture of his superior articles, 
would be glad to have the opportunity of reviving those 
practices, with such additional improvements ps he has 
added to them in the course of his great experience in the 
difficult art of treating steel. 

In the progress of publishing the Technical Repository, 
and the Technological Repository, our readers must have 
frequently observed notices by the Editor of improved pro¬ 
cesses, followed by his late father and himself, in the work¬ 
ing of iron and steel. These, although of high importmice, 
can, however, convey but little knowledge, comparatively, 
of the actual methods of carrying them into practice; and 
which, indeed, nothing short of actual experience can pos¬ 
sibly effect. ” 

It is indeed true, that in consequence of the example 
afforded by the Editor’s late father, the qualities of En¬ 
glish sword-blades, made by other persons, were consider¬ 
ably improved, in order that they might, be rendered ca¬ 
pable of undergoing the increased severity of the tests to 
which they wore subjected. Still, however, no one but 
one educated in the extensive knowledge possessed by his 
late father, can possibly be enabled to carry his improve¬ 
ments into complete ell'ect. 


(To btt continued,) 
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« 

A DISCOVERY of the grcates^ importance to the manufac- 
lureiw of steel, has lately been made by the respectable Dr. 
Eynard, of Lyons, who, at the age of more than eighty 
years, has not only preserved all the faculties he enjoyed 
when but forty years old, but is likewise continually occu¬ 
pied in whatever can aid the advancement of the arts and 
manufactures. 

His cabinet is equally accessible to the humble artizan 
•as to tte learned j and is a true laboratory, where he affords, 
with a noble disinterestedness, his useful advice to those 
workmen who may need it. 

It is now some months since, and after the ingenious ex¬ 
periments of Conte, that, wishing to restore their cutting 
properties to some files, he plunged them for several days 
into a mixture of five parts of water and one of sulphuric 
acid. Upon removing the files, it was with astonishment 
that he found the bottom of the glass vessel contained a 
matter of a greyish-white colour, and of a shining appear¬ 
ance. He decanted the liquid, and collected and dried 
this matter. He found it to be pure silex, soft and silky 
to the feel, like amianthus. He collected enough of it to 
be enabled to send some to M. D’Arcet at Paris, in order 
that he might call the attention of the learned to this in- 
terestinii’ discovery. 

In fact, although it is considered at present, that in the 
cementation of iron, in order to convert it into steel, the 
change is effected by means, of carbon or charcoal; yet 
we recollect that M. Clouet converted iron into steel by 
means of the dnmond ; and also, on the other hand, that 
he obtainofi very fine steel by cementing it with alumine 
and pure si lex. 

In the year 1732, the brotheis Pevru, of Neufchatel, in 
Switzerland, manufactured draw-plates, and rollers or 


IV'/nt Mouon ^ l^duthol 
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cylinders, of steel, for reducing gold and silver. These' 
cylinders were so hard, as to resist the effects of the file, 
and yet had a high polish ; t^iey were, it is said, fused with 
silex. It has been found impossible to imitate them dt the 
present day; and a painof cylinders, five inches in diameter, 
of their manufacture, sell for 2,400 francs! 

M. Boncingo, employed in the mines of St. Etienne; 
published in the sixteenth volume of the Annales de Chimie, 
some notices on silex united with steel; he pretended that 
iron contained none ; but he only spoke of plate-iron, and 
not of the white cast iron and his experiments w«re nof 
carried far enough to pbssess much interest. 

It is now several years since a founder from Auvergne, 
settled at Lyons, cast sauce-pans in white iron, of an ex¬ 
treme hardness; and from some fragments of these, M. 
Culliot, an ingenious Lyonese workman, cast cylinders, so 
very hard, that it was found impossible to dress and polish 
them with the usual cutting instruments j and it could 
only be effected by means of metal collars, supplied with 
emery, putty, &c.; and then it took two months to effect 
it! Ulie founder did not use any carbon in fusing them; 
but what he did employ, he kept a secret. 

M. Eynard has found silex in a granular form in cast- 
iron, consisting of pieces of rollers, for laminating iron; 
but not in wrought or forged iron. He insists that it is 
essential to learn r 

1st. Whether the cementation or conversion of iron into 
steel, be owing to the carbon, or rather to the silex which 
encloses it ? 

2ndly. What weight of silex does steel contain ? 

3rdly. Whether, on cementing iron without the use of 
carbon, but with pure silex, steel would be produced ? 

4thly. Whether, on the contrary, extracting the silex 
from steel, and then melting it anew, would produce pure 
steel, or rather that the steel would be reduced to th 
state of iron ? > 

5thly. In what proportions should the silex be mixed 
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with iron, in order to obtain a perfect and very liard 
steel ? . 

^ .Othly. Whether the comi|on soft cast-iron would be- 
comc^hitc and hard by the addition of a given quantity 
of silex ? _ , ' 

These various experiments, made with all the care of 
the ^fusions in metallurgy, would lead to results highly im¬ 
portant to our steel manufacturers. 

Remarks. By the Editor. 

• Wc^riist that these important suggestions will be attend¬ 
ed to; as it is an undoubted fact,! that both during the 
cementation of iron, to convert it into steel, and during its 
fusion into cast-steel, it is enclosed in, and surrounded by, 
alumino and silex, which enter into the composition of the 
chests and melting-pots. 


XXXn.-— Oil Preserving the Skins of A7iiinals. 

A CORRESPONDENT in “ The Olio,” states, that the best 
method of preserving the skins of animals, is the following: 
carefully clean away all the fat, and stretch the skin tight, 
cither upon a flat board, with nails^ or, if wet, upon a 
frame, with whip-cord; it is then to be placed in a dry 
place, and the flesh side of the skin to be well rubbed with 
a small quantity of finely pulverized alum; this is to be 
occasionally repeated, and the skin is to be suffered to re¬ 
main. till it is become dry. If it came off a fat animal, 
after it is as dry as it can be rendered, it must be placed in 
a canvass bag, filled with plenty of clean dry saw-dust, 
and be well beaten with a flail for several hours daily, for 
the^space of a week; this will render the skin soft and 
clean, and give it a beautiful texture. The saw-dust should 
be changed daily. This mode of cleaning skins is adopted 
by the crews of Greenland ships ; and was also employed 
by Joshua Brookes, Esq. 
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Remarks. Bif the Editor of the Technological Repo^ 

sitory. * 

The Editor was informed by Mr. J. Wornell, of Ernestr 
street, Regent’s Park, lately animal preserver at the British 
Museum, that burnt afum is best for the above purpose; 
and that such is its astringent quality, that it will speedily 
drive out all the fat and moisture from the skins rubbed 
with it; and that it is employed by the North American 
Indians, for the purpose of preparing them for their various 
uses. 


XXXIII.— On a fine Scarlet Pigment* Bp Mr. A. A* 

Ba^es, Roxburp Laboratory*. 

While prosecuting some experiments on the pigmenta 
employed by artists, I prepared a quantity of the bi-iodide 
of mercury; and gave it to Mr. Rembrandt Peale, of Phi¬ 
ladelphia, requesting him to make some trials of its working 
properties and permanency. This distinguished artist 
obligingly commenced them, but they were not finished at 
the time he left this country. He found that it readily 
mixed with oil ; combined with other colours, it gave deli¬ 
cate and beautiful shades, and exposed for weeks to the di¬ 
rect rays of a, midsummer’s sun, it remained unchanged. 
These properties induce me to recommend it as an addition 
to the number of pigments, among which the artist can 
make a choice. 

An economical process for preparing this salt, consists in 
boiling a mixture of 126 parts of iodine, and 250 parts 
of clean iron filings, with 1000 parts of rain water, in a 
Florence oil-flask. When the brown colour of the liquid is 
succeeded by one of a light green, the clear fluid i^ to 
be decanted, and the residuum washed with warm water, 
the washings being added to the green solution; 272 parts 



152 


On a Jine ScaNet Pigment. 

of corrosive sublimate dissolved in 2000 parts of warm 
water, are then to be added to the former liquid, and 
the resulting precipitate is be afterwards washed and 
'collected. 

This salt, either in crystals, or ^ in powder, presents two 
distinct &nd beautiful colours. If the precipitate, obtained 
as above, be heated in a small subliming apparatus, or in a 
gltfss tube, it melts and sublimes copiously, and the vapour 
is condensed in large transparent rhombic tables, of a fine 
sulphur yellow colour. These crystals are permanent in the 
,air, a^d unaltered by the direct solar rays; but the slightest 
friction, or tlie touch of a fine point, is sufficient to alter 
their interior arrangement. The point of contact instantly 
becomes of a rich scarlet colour, and the same colour 
spreads over the whole surface of a single crystal, and 
soon extends to their most remote angles, if a group of 
crystals be the subject of experiment. This change of 
' colour is accompanied by an evident mechanical movement, 
so that a small heap of the crystals appears as if animated! 
An ordinary electroscope, does not, however, indicate the 
developement of any electricity, nor is there any consider¬ 
able elevation of the temperature, during the change. 

By gently warming the crystals, supported upon paper, 
over the flame of a lamp, the original yellow coloured salt is 
again obtained; and the same experiments may be often 
repeated, affording an elegant illustration of the connjjction 
between colours and the mechanical structure of bodies. 
Transparent, but minute, rhombic prisms of this salt may 
be obtained, by allowing a hot solution of it, in a solution 
of corrosive sublimate, to cool very gradually. 



XXXIV .—On the 1J*e of Alumina, in Pigments. By 
Mr. A. A. HAYBSf Rofbury Laboratory*, 


In preparing his colours by levigating pigments in oil, the 
artist is often perplexed »by the diversities which they ex¬ 
hibit, after this operation. Some pigments present a che¬ 
mical combination with the oil, while others can only be 
suspended in it by considerable labour, and soon separate 
again, when left at rest. These differences can, however, 
be rendered of but trifling importance, by employing such 
a substance as will retain those compounds which possess no 
attraction for the oil, in a state of uniform suspension, and 
whose action will be in some respects analagous to that of 
gum, used in inks and water-colours. The property which 
the hydrate or carbonate of alumina possesses, of mixing 
freely with oil, so as to form a transparent, coherent, and 
almost colourless compound, admirably fits it for this pur¬ 
pose. At the request of Mr. Rembrandt Peale, I prepared 
.some pigments by mixing them with alumina while moist. 
When dried and ground with oil, he found them to possess 
all the most valuable properties of the best Colours. The 
tendency to separate from the oil, and the disagreeable pro¬ 
perty which some colours possess of becoming more fluid 
when an attempt is ma/lc to preserve them, by keeping the 
palette under wajter, disappear after they have been gr9und 
up with a small portion of alumina. The artist has it thus 
in his power to diminish or increase the fluidity of his co¬ 
lours, and to render them uniform. Some pigments be¬ 
come valuable as glazing colours, such, for instance, as the 
Prussiatc of copper (Hatchet’s brown). While vermillion 
and Naples yellow thus acquire new properties. 

For printing from blocks, as in the manufacture of floor¬ 
cloths, it is often desirable to increase the fluidity of th^ 
colours, so as to prevent the dropping of iinall thread-like 
parts on the work, and yet without causing the colours to 


I 


* >rom iSV/»m«n\s AniMncnu JournaL 



154 


On a singnfat^ Galvanic Pile. 

spread. This may be accomplished by adding a small 
quantity of whiting to the pigment while grinding it ; the 
workman can then load hiSjblocks with colour, and, conse¬ 
quently, give a thick coating to the impression or print 
made by it. 


XXXV.—0« a singular Galvanic Pile. , JBy Mr. F. 

Watkins, Philosophical Instrument Maker, London*. 

This pile is constructed with a single metal only, and 
witliout the use of any liquid. It consists of from sixty to 
eighty plates of zinc, each four inches square, fixed in a 
wooden trough or frame, at a short distance from each 
other, and having only a thin plate of air between them. 
One sidd of each plate is smoothed and polished, but the 
other side is left rough. The polished faces are all turned 
in one direction. If one extremity of the pile be made to 
communicate with the earth, and the other with an electro¬ 
scope, the latter will immediately indicate the presence of 
one or the other of the two electricities, according to the 
pole with which it is brought in contact. The humidity 
of the air favours the action of this pile, which may be 
considered as a kind of diy pile, in which the air is substi¬ 
tuted for the usual paper discs; and the two surfaces of 
the ^inc plates perform the office of the tvijo heterogeneous 
metals usually employed. It appears to be to the stronger 
oxidation of the polished surfaces of the zinc plates, that 
we are to ascribe the developement of electricity in each 
plate; the intermediate strata of air, and perhaps the 
frame, permitting this electricity to accumulate, as in the 
ordinary pile. 


From Annale$ de Chimie et de l^hysigue* 




XXXVI.-—C)« a new Use oj the Chromate of Potash. 

By M. KAECULlir-ScHOUCH*. 

The new use of this chrojpiate is to print a white pattern 
on a blue or green ground. A blue dye is first given to 
the cloth, by means of the indigo vat, more or less deep, 
according to the green required ; the cloth is then prepared 
witli the aluminous mordant, and passed through hot water, 
it is then again prepared with an ungummed solution of bi¬ 
chromate of potash, consisting of two and a half ouneq^ of 
salt, to four pints of wateu It is then printed with the fol¬ 
lowing preparation: 

Water thickened by roasted starch . 4 pounds. 

Tartaric Acid . . . . .10 ounces. 

Oxalic Acid • . . . .6 ounces. 

Nitric Acid . . . . .2 ounces. 

The nitric acid is unnecessary, except for delicate designs. 
The moment this substance is printed, the blue colour is 
destroyed; the cloth is then instantly put into running 
water, and afterwards dyed in quercitron, or other dye 
stuffs. 

This destruction of yegetable colour arises from the fol¬ 
lowing general fact; whenever chromate of potash is min¬ 
gled with tartaric or oxalic acid, or with a neutral vegetable 
substance, and a mineral acid, as the sulphuric or nitric, 
a strong action takes place, accompanied with the disen¬ 
gagement of heat and gaseous substances. The principal 
product of this reciprocal action, is a new body, having acid 
properties. During the effervescence which takes place, 
the mixture has the power of destroying vegetable colours. 
Carbonic acid is evolved during the decomposition; and, 
when the mixture is made in a retort, there comes over a 
colourless liquid (formic acid), slightly acid, having the 
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166 On an Improvement in Fusing Tallow. 

odour of weak acetic acid, and reducing the nitrates of 
silver or mercury if heated with them. 

When nine parts of tar^ric acid, and ten parts of chro¬ 
mate of potash are boiled with water, a neutral green liquid 
is obtained, which being evaporated, does not crystallize, 
but becomes a brittle green mass. When acetate of lead 
is added to the solution, a precipitate is formed; which, 
being well washed, and then carefully decomposed by sul¬ 
phuric acid, yields a very acid green fluid, uncrystallizable; 
and, with alkalies, forming either acid greenish-violet 
coloured salts, or neutral green salts. Cold sulphuric or 
nitric acids do not act upon this substance; but being 
heated, they decompose it. When the acid itself is cal¬ 
cined, it yields a green oxide of chrome. 


XXXVII .—On a?i Improvement in Fusing Tallow*. 

The Council of Health, at Nantes, has been engaged in an 
investigation of the best means of fusing tallow, so as to 
avoid the annoyance which aiiscs from an abundant libera¬ 
tion of stinking vapours, when the ordinary methdd is used. 
Much pains have been taken, in acquiring all tlie informa¬ 
tion possible, and numerous experiments have been made, 
both on a large and small scale. The best process which 
theCouncil has tried, appears to consist in using, according 
to M. D’Arcet’s suggestion, a certain proportion of sul¬ 
phuric acid, and operating in close vessels. By the use of 
the acid, the fumes always evolved, are very much altered, 
and ameliorated in their smell; and at the same time that 
the fused tallow is both improved in quality, and increased 
in quantity, the fusion is very much quickened, and the 
use of a press dispensed with. By the enjploymcnt of 
elose vessels, the fumes evolved, can either be conducted to 
a fire-place to be burnt; or, if that may be thought dange¬ 
rous, in consequence of the occasional boiling over of the 

• 
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molted tallow, they may be conducted into a condensing 
apparatus, and which is found to condense them readily. 

M. D’Arcet uses 100 parts o£ctude tallow, cut into small 
pieces; fifty parts of water, and one part of sulphuric agid 
sp. gr. 1,848. In some small experiments, a digester was 
used, having a copper plate pierced full of holes, near the 
bottom of it, to avoid the necessity of stirring; 1500 parts, 
(616.5 oz.) of crude tallow, 750 of water, and 124 of oil •f 
vitriol were used, and the fumes conveyed through a pipe 
into a fire-place, half an hour’s ebullition completed the 
fusion. The infusible matter, when pressed through a 
cloth, weighed only ninety-six parts, and was slightly acid. 
The tallow was white, hard, and sonorous, and not acid. 
Without the acid, the same effect was not produced in 
an hour. 


A tallow-melter tried the experiment with two cwt. of 
tallow, using the acid, but operating in open vessels; nine¬ 
ty-two per cent, of fused tallow was obtained, and eight of 
loss occurred. In a second experiment in the large, with 
acid, only a loss of five per cent, was occasioned. The re¬ 
siduum does not require the use of a press, but it cannot 
be made into oil-cakes I’or feeding cattle, unless previously 
freed from acid by washing it. 

Experiments made on condensing the vapours, were 
found to succeed well, and thus all fear of injury from fire, 
is avoided. The Council propose conducting the vapours 
into the drains of the works, and condensing them there ; 
no annoyance being apprehended from the occasional return 
of the vapours into the building, as that effect can be coun¬ 
teracted, by the use of .stink-traps. 
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XXXVIII.^Om Colza Oil *. 

« 

Thf, following is an extracf|5f a letter from Mr. Thomas G. 

‘ Ckmson Esq. at Paris, to .Jacob Green, M.D. professor 
of chemistry, in Jefferson Medipal College, Philadelphia, 
dated September 18, 1828. 

“ Dear Sir,—In accordance with the wish which you 
depressed when you were in Paris, I send you the following 
remarks, respecting the oil that is burnt through France. 

“ It is known by the name of Colza oil, liuile de Colza, 
% an^is extracted from the seeds of the Brassica Arvensis, 
or Campestris, a species of cabbage. 

*^Thc Colza is very much cultivated throughout France 
and the Netherlands, on account of its various and useful 
qualities. In the north of France, and particularly in the 
environs of Lisle, the greatest possible attention is paid by 
the farmers to its production. The seed is sown during 
the month of July, as we .sow our seed for the purpose 
of procuring cabbage plants. They arc transplanted in the 
month of September ; a cloudy day being preferred. A 
man goes first making holes in the earth, at a distance of 
about twelve inches apart; he is immediately followed by 
a child, who puts into each hole a single plant; a third 
person finishes the operation, by closing the earth around 
the plants with a hoe. When the seed becomes ripe, 
which generally happens,in July of the following year, the 
plant is cut, tied in small bundles, and put under a shed, 
or any covered and airy place, to dry. The seeds are then 
beaten out, and cleaned in the manner of wheat or other 
grain; and are then treated in the usual manner, for 
the extraction of their oil. The oil may be used directly it 
comes from the press, with potash, for the fabrication of 
«oft soap ; but if intended for burning, it is necessary that 
it should undergo a preparation, in order to separate its 
mucilage and colouring matter, which prevent its ready 

« 
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combustion. We are indebted to M. Thenard, for the 
method of purifying it. It consists, in mixing two parts of 
concentrated sulphuric acid, wilh a hundred parts of oil, 
these are to be well stirred togetner, until the acid combii^s 
with the mucilage and colouring matter, which are gra¬ 
dually precipitated in flakes, of a blackish-green colour ; 
after which, a quantity of water, equal to double that of 
the oil, is added; the whole is then strongly agitated, with 
the intention of depriving the oil of the free acid ; it is then 
left to settle for ten days, at the end of which time, the oil 
which floats upon the surface of the water is drawn ^ofF 
into tubs, in the bottom^ of which are holes filled with 
cotton, through which the oil filtres, when it is become 
perfectly pure. This method of purification is applicable 
to all seed oils. The oil of Colza, thus prepared, has very 
little odour, is of a yellowish colour, and is of a sweetish 
taste. It is not very soluble in alcohol. When congealed, 
it crystallizes in small needles, diverging from a centre.” 


XXXIX .—-On the Friction and Abrasion of the Surfaces 
of Solids. By Georoe Rennie, Esq. F.li.S.* 

The paper now offered to the consideration of the Royal 
Society, comprises the results of part of a series of experi¬ 
ments undertaken in the yeer 1825, with a view to deter¬ 
mine the measure of the retardation of bodies in motion, 
when affected by the attrition of their surfaces, and by 
mediums of different densities. 

From the attention that has hitherto been paid to this 
important branch of mechanical science, and from the 
many elaborate dissertations and experiments that have 
appeared at different periods, it would naturally be con¬ 
cluded that the subject had been so. fully elucidated, as tg 
admit of little, if any, further investigation. But the di¬ 
versity of opinions still prevalent among philosophers, and 

^ l''rom the PliiloHophical Tianbactionn. 
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the difficulty of reducing to a satisfactory state the doc¬ 
trines already advanced, incline me to the opinion, that the 
subject is as yet but imper^ctly understood. This may be 
aUributed, in a great degree, to the very defective state of 
our knowledge of the properties of materials, and the diffi¬ 
culty, 0 T rather the impossibilily, of subjecting them to 
geometrical mensuration. The science of meclianics con- 
aiders forces as reduced to the simple questions of mathe¬ 
matical analysis, without regard to the properties of matter 
or the phenomena incident thereto: but in rendering forces 
sensible, we are necessarily compelled to make use of 
agents, or intermediate bodies, termed machines, the em¬ 
ployment of which in transmitting motion, in modifying 
its action, or in restoring the equilibrium between foices of 
different intensities, constitutes the object of every me¬ 
chanical operation. The solution of this question, there¬ 
fore, involves the conditions of equilibrium, both of simple 
and compound machines ; the transmission of motion under 
different circumstances ; the construction and combination 
of the different parts of machines, and the projierties of the 
materials of which these p.irts are composed. 

On a former occasion, an atteni]>t was made tb develop 
some of the jiropeilics of solid bodies in resisting the action 
of a disruptive force^^^ the measure of which w’as repre¬ 
sented by the sum and (pialities of'che particles displaced. 
Th(f connexion xiioy be traced, in the presdUt inquiry, which 
relates principally to tlie resistance arising from the dis¬ 
placement or rupture of the superficial asperities of bodies 
in motion, when brought into contact by extreme pressure, 
and is analogous to the cohesive state of a body, acted upon 
by opposite but contrary forces. But the cases investigated 
by experimentalists, have seldom been carried to the extent 
necessary to produce a disrupture of the prominences, 
ITeing generally confined to the definition of friction as de¬ 
signated by writers on mechanics, to be the force expended 

* Expenmenty on the Strength oMIateriale. Phiiosophical Transactions, 
iai7. 
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in raising continually the surface of pressure by an oblique 
action, the surfaces being represented by a series of inclined 
planes acting against each otlfr in alternate succession. 
The measure of friction, therefore, being supposed to 4^ 
pend upon the angles of the prominences, and the elemen> 
tary structure of the bodies, the effect of polishing could 
only be to diminish those prominences, without altering 
their curvature or inflections. The expense of force, theror 
fore, ought still to remain the same in both cases*. In 
this hypothesis it is reasonable to concur, experiment proving 
that the amount of friction bears immediate reference to the 
elementary structure of bodies; and although the doctrine 
of inclined planes admits of a ready comprehension of the 
causes of this kind of resistance under certain circum¬ 
stances, a very slight investigation of the nature of the 
bodies themselves, will exhibit their asperities and conca¬ 
vities and the nature of the surfaces of which fibrous, soft, 
or hard bodies are composed. To surmount, bend, or detaeh 
these asperities, under the circumstances of pressure, area, 
and velocity, demands a proportionate exertion of force; 
and it is by the determination of this force under all cases, 
that we can only arrive at an estimation of the performance 
of machines. 

The nature of friction has excited the attention of most 
of the writers on mechanics, from the period of tlie first two 
dissertations of Amontons in the year 1699, down ’ to 
the elaborate researches of Coulomb and Vince, in 1779 
and 1784. Amontons was the first that attempted to de¬ 
velop and reduce theory to calculation. He affirmed that 
friction was not augmented by an increase of surface, but 
only by an increase of pressuref; and in a subsequent 
paper, illustrated by some experiments on wood and metals, 
pressed by springs of known intensities, he drew similar 
conclusions, with the addition that friction was one-third of' 
the pressure, and that the amount was the same both with 

^ Leslie's Experimental Pluloaoplw* 
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wood and metals, when unguents were interposed. He 
likewise concluded, that friction increased or diminished 
with the velocity, and varie«| in the ratio of the weight and 
■ pr^sure of the rubbing parts, and the times and velocities 
of their motions. These hypotheses were adopted more or 
leas by most of the philosophers after Amontons, but parti¬ 
cularly by De la Hire*, who satisfied himself by several ex¬ 
periments of the truth of Anionton’s conclusions; but they 
were questioned by Lambert, although without the test of 
experiment. Parent suggested an investigation of the 
subject, in his proposition of the spheres, and by deter¬ 
mining the angle of equilibrium q^t which a body resting on 
an inclined plane commenced sliding. And the celebrated 
Euler, in a very elaborate paperf-, conceived it to depend 
upon thp greater or less approximation of the asperities of 
the surfaces brought into contact by pressure, the resistance 
to which he allows to be one-third of the pressure, the 
same as Amontons. Of the effect of velocities, he was, 
however, uncertain ; but observed that when a body begins 
to descend an inclined plane, the friction of the body will 
be to its weight or pressure upon the plane, as the sine of 
the plane's elevation to its cosine, &c. But when*the body 
is in motion, the friction is diminished one-half. Muschen- 
broek and others maintained that friction increased with 
the surface ; and Bossut distinguished it into two kinds; 
theTfirst being generated by the gliding, «ind the second by 
the rolling, of the surface of a body over another: and re¬ 
marked, that it was effected by time, but that it neither 
followed the ratio of the pressure nor the mass. Brisson.}, 
attempted to construct a table of co-efficients, to denote 
the value of the friction of different substances; but they, 
are inapplicable to practical purposes, for w'ant of proper 
experiments. Desaguliers considered the nature of friction 
with a good deal of attention, but principally with reference 
to the rigidity of cords. lie, however, quotes the cx|icii- 

• Ale/ziofrcs {Je I’ AattJf'ffne <Ie^ 
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ments of Camus, as best calculated to illustrate the sub¬ 
ject ; nevertheless, they were made on too small a scale to 
derive any satisfactory conclusjons. Scober and Meister 
coincided with Muschenbroek in the opinion, that the 
spaces were as the square^ of the times, in the case of a 
body uniformly accelerated. The opinions of many other 
eminent philosophers, such as liOibnitz, Varignon, Leupold, 
Bulfinger, Daniel Bernoulli, Ferguson, Rondelet, Gregof}?? 
Leslie, Young, Olivier*, 8cc., might be quoted. But it is 
to Coulumb principally that we are indebted for the know¬ 
ledge we possess of this kind of resistance. , 

In the year 1779, the*Acadotny of Sciences, at Paris, 
being desirous of rendering the laws of friction, and the 
effects resulting from the rigidity of cords, applicable to 
machines,—Coulumb undertook, in the arsenal at Rochfort, 
a very extensive series of experiments, which he afterwards 
published in 1781, under the title of “ Thiorie den Machines 
simples, en ayanl egurd au Frotlement de leiirs Parties, et d 
la Jloideur des Cordages-\.'' The memoir is divided into 
two parts The first treats of the friction of surfaces gliding 
over each other ; and the second enters into an examination 
of llie rigidity of cords, and the friction of the rotary 
movements of axles. Coulumb commences his work by 
examining the friction of jdanc surfaces gliding over each 
other, distinguishing it into Iwo kinds, the first resulting 
from time, un<l the second from vclocit 3 \ Tlie first may 
depend on four difl'ercnt causes, vi/. 

1st. The nature of the bodies in contact 

2nd. Tlie extent of surface. 

3d, The pressure on the surface. 

4th. The time the surfaces have been in contact. And 
he even adds a 

r)th. The Slate of the atmosphere ; which he, however, ^ 
thinks inav have little influence. 

The case of bodies cf-liding over each other with a certain 

* Snr les diteiMw dv (not publii^hed). 
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Telocity, ho considered to be referable to the first three 
causes, besides the.velocity of the planes in contact. 

With regard to the phyfical cause of friction, he coin¬ 
cides with the opinions of Amontons and others, that it 
arises from the entangling of |.he asperities, which can 
(«ily be disengaged by bending or breaking. These expe¬ 
riments led to some important results, viz. 

• 1st. That the friction of wood on wood, without un¬ 
guents, was in proportion to the pressure, which attained 
its maximum in a few minutes after repose. 

^nd. That the effects of velocities were similar; but 
the intensities were much less tq keep the body in motion, 
than to detach it from a state of rest, oftentimes in the 
ratio of 22 : 95. 


Sd. That in the case of the metals, the results were 
likewise similar; but the intensity was the same, whether 
to disturb or maintain the motion of the body. 

4th. That with heterogeneous surfaces, such as those 
of woods and metals, gliding over each other, the intensity 
did not attain its limit sometimes for davs. 

In general, however, with woods and metals, without 
unguents, velocities were found to have very little influence 


in augmenting friction, except under peculiar circumstances. 

The treatise of Coulumb is illustrated by a great variety 
of interesting experiments, and forms the most valuable 
work we possess on the subject. 

In the year 1784, Dr. Vince endeavoured, by some very 
ingenious experiments, to determine the law of retardation, 


together with the quantity and the effect of surface on 
friction. The results were, that the friction of hard bodies 


in motion, was a uniformly retarding force, but not so with 
cloth and woollen, which were found in all cases to produce 
an increase of retardation with an increase of velocity. 

That when the surface varied from 1.61 : 1 to 10.06 : 1^ 
the smallest surface gave the least friction; and, finally, 
that friction was greatly influenced by cohesion. 


Dr. Vince’s conclusions regarding the laws of retardation, 
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were partly confirmed by the late ingenious Mr. Southern, 
of the Soho, who, in a letter to Dr. Vince, in 1801, com¬ 
municated the results of seve|al experiments on the sur¬ 
faces of the spindles of grindstones, inovirtg with great se“ 
locities; when it was found that with the rubbing surfaces 
moving at the rate of four feet per second over a length o^ 
surface of one thousand feet, the resistance arising from the 
friction of three thousand seven hundred pounds of mattor 
only amounted to one-fortieth of the weight. 

In the year 1786, and subsequently, the late Mr. Rennie 
made several experiments on the friction of heavy ma¬ 
chinery. The results varied under different circumstances» 
but it appeared that an augmentation of resistance took 
place in proportion to the quantity of machinery put into 
action. In one instance, in the ratio of one to fiye, when 
it absorbed from one-fifth to one-tenth of the power ex¬ 
pended. 

This anomaly, as compared with the ratio of surfaces in 
the present experiments, can only be accounted for from 
the irregularity of the movements, and the difficulty of pro¬ 
ducing sfjraultaneous actions, in complicated machinery; 
the more especially as the results were affected by contin¬ 
gencies which could not be properly estimated; some of 
the elements on which^the deduction is founded not being 
stated. The resistance was, likewise, increased by reversing 
the direction of motion. The velocities being very mode¬ 
rate, and hardly exceeding one hundred and twenty feet a 
minute, appeared to have had no influence; but the expe¬ 
riments related principally to the resistances produced by 
different kinds of machinery. The experiments of M. 
Boistard* on the gliding of stones, with a view to develop 
the equilibrium of arches, led him to conclude that the re¬ 
lation of the friction to the pressure was constant ; that 
asperity of surface did not alter its value, which generally 
amounted to four-fifths of the pressure. 

'* liecueit d* Ej^encnca c/ d* ObAervatio/Ht, j,ur Ic Pent de yetnours. 
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On Ih-iction. 


From similar experiments M. Rondolet concluded*, 

1st. . That the rougher the surface of stones, the greater 
the power required to mov^ them. 

«2nd. That the greater the insistent weight, the greater 
the resistance ; but as the inequjilities are apt to be broken, 
the mhy'wwm for/'c reoDji'nrt to ovD.rnoHie the fvietion, owgUl 

to bu etjual to produce that cfruct, wh.xiovci be- tho weight 
•f the stone. 

3d. TJjat this force ought ratlier to he in the nitio of 
the liardness of the stone, than of its weight, 

4th. The amount of friction varied from one-half to onc- 
third of the insistent weight. 

3th. The angle of equilibrium of similar stones was 
about thirty degrees. And, 

6th. ^Finally, extent of surface did not alter its value. 
TJie exjrerinicnts of Morisot ou the grinding and 
of stones, and of Mamel and l^isley on the pressure and 
equilibrium of earths, present souk; intcveuting results; but 
It is only recently tiiiit our huotYledge of the subject has 

hcc» 

The agitation of the canal and rail-road question in the 
years 1824 and 1825, and the invention, or rather revival, 
of a mode of applying steam in lion of animals to carriages 
on rail-roads, led to the most extravagant conclusions : and 
although the doctrines of Coulom!> uiid Vince, relative to 
th^ equality of resistances under dilleient velocities, have 
been still farther confirmed by the exjieriments of many 
able persons in this country, such as Chapman, Griinshaw, 
Wood, Tredgold, Palmer, Roberts, and others, and much 
valuable information elicited ; our progress in tlie science 
has been but slow and unsatisfactory. Sensible of these 
defects, and being unable to profit by the valuable treatises 
subsequently published, it occurred to me that, a series of 
experiments founded ou the omissions of former writers, 
would be extremely desirable. 



'* lotat III. Itidrc 
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On FrKtion. 

The present series of experiments relates to the friction 
of attrition. This branch of science comprehends the re¬ 
sistance occasioned by solidlbodies, such as ice, cloth, 
paper, leather, wood, stones, metals, &c., gliding over oach* 
other simply, or by the intervention of semi-fluids or un- 

fi-uenis, such as oU, tallow, &,c. 

Tlie olyect has ViUcwlse been U {M powcca CO 

resist abrasion under the circumstances of surface, pressi/re^ 
and velocity. Examples have been sought, 

1st. From ice,by the resistance of its surface to sledges, 
skates, 8tc. , 

2nd. From cloth, b}* its remarkable properties of resist¬ 
ance iji opposition to the law observed by solids. 

3rd. From leather, by its great utility in the pistons of 
pumps, &c. 

4th. From wood, in its ap])Ucation to pile-driving, car¬ 
pentry, launcliing of ships, &c. 

5th. From stones, us relating to the criuillbrium of 

arclies aud buildings. And, 

ftth. l^o'm WiftWlU, (iUUl (ftcif 
machinery; but more particularly to wheel carriages and 
rail and other roads, on which a great many experiments 
have been made. 

Experiments on a great scale, however, frequently involve 
so many coulrodictioiis, from the difficulty of obtaining the . 
necessary elements, that I have deemed it preferable to 
ofl'er the present series, as comprehending in a greatei- de¬ 
gree most of the cases in question, and affording a more 
systematic view of the nature of the investigation. 


(Ttf be eontinufki,') 



XL .—Improved Melting-Pots, for Iron, Sleet, Brass, 
3fc. By A//-..Charges Sydney Smith *. 

.It appeared in evidence before the Committee of Che¬ 
mistry, that Mr. Smith’s pots were made while he was 
in the service of a manufacturer of metallic axle-treest, 
who therefore Jiad occasion for a considerable quantity 
of, metal castings. The fusions were performed in earthen 
pots, each of which was required to stand an entire day’s 
work without cracking, or becoming leaky, by the formation 
of Small holes, called pin-holes. 

n5e failure of a pot is a serioils inconvenience, both 
on account of the loss of time, fuel and metal, as well as 
of the interruption which it creates. Great variations are 
observable in the duration of pots from different makers, 
and even in those by the same maker ; arising not so much 
from difference in the materials employed, as from a differ¬ 
ence of skill or care in mixing of the ingredients, and 
in tho other parts of the manipulation. Whenever a 
bubble of air is left in the clay after being tempered, a pin- 
hole in the pot made of such clay will be the common result, 
for the pressure of the melted metal will probably force 
a way through this weak part. 

In order to submit the pots made by Mr. Smith to a very 
severe trial, one was kept constantly* at work for two days 
and tile intervening night; during which time it received 
twenty-three charges of seventy pounds each, of cast-iron. 
Another pot was worked for three successive days, the fire 
being raked at night, in order to prevent it from cooling; 
under this management it received eighteen charges of cast- 
iron, of the same weight as the former. 

Neither of the pots had cracked or leaked in the least^ 

but were now become unserviceable, from the lip having 

% 

• From Tol. XLVII. of llie Transactionb of the Society for tho £ncoura{;e- 
ment of Arts, Manufacture^*, and Commerce, Adelphi. The Society presented 
the sum of Twenty Pounds to Mr. Smith. 

t Mr. William Mason, paleut ajtle-trce maker, Ma.garet Stieet, Cavendish 
Square, whose superio r meliing-pols, Save been frciiuently mentioned in our 
work.—Eniion. 
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been worn down into the side, in consequence of the neces¬ 
sity of knocking away the scories aften each fusion, which 
could not be done without ^breaking down a little of^ 
the lip. 

The pots made by Mr! Smith are composed of the fol¬ 
lowing ingredients: Stourbridge clay, coke, and plum¬ 
bago, or black-lead, as it is usually called. ^ 

Stourbridge clay comes to market either ground or 
in lumps; the price charged for each is the same, and 
therefore the latter is to be preferred, as being less mixed 
with impurities. A convenient quantity of this clay is * 
to be put on a sieve one-iburth of an inch in the mesh, and 
is to be carefully hand-picked, all pebbles and other impu¬ 
rities being thrown aside ; it is then sifted on a board, and 
put into a bin. Those pieces which will not pass through 
are transferred to an iron mortar, having a spring-pestle, in 
which mortar they are pounded till they are fine enough to 
pass through a finer sieve, the meshes of which are one- 
eighth of an inch wide. This fine clay is put into a barrel 
by itself. 

The c<»kc is thus prepared ; the masses, in the state in 
which they come out of the oven (for gas coke is of inferior 
quality), have their tops and bottoms broken off’; the 
middle parts only whi_ 9 h are of an uniform firm texture, 
being reserved for use. The coke is now to be pounded, 
taking care so to manage by moderating the blow of 
the pestle, that as little dust as possible be made. When 
duly pounded, it is to be thrown on the finer sieve, and all 
that passes through it is to be rejected; it is then to be trans¬ 
ferred to the coarse sieve, and what passes through is now 
of a proper size *. 

The plumbago is Mexican, and is to be reduced to a 
very fine powder. > 

The board called the walking board, on which the mix- 

• We believe that bits of coke, only small enough to pass through the 
meshes of a sieve one-fourth of an incli wide, would be too coarse; most pro¬ 
bably the finer sieve wonld be projier —Eoiioii, 
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ing and tempering of the ingredients is performed, is six 
feet square, having cross-pieces on its underside, to raise 
it about two inches from tht ground. The process com- 
“niwices by mixing on the coarse sieve eight quarts of clay 
and five quarts of coke, and gifting them together on 
the walking board ; here they arc to be still farther mixed 
by hand, till the mass appearing uniform, it is to be collected 
ill a heap, clean water is then to be added and stirred in, 
so as to make the mixture of the consistence of mortar. 
One treadcr (or, for expedition sake, two) is then to get 
. on^he board, and is to tread the mass well with his naked 
feet, w'orking it chiefly with the Ijeels, in a circular manner 
from the circumference to the centre. When well trodden 
it is to be turned over, or thrown with a spade, and is 
again to ‘be trodden, alternating these two processes for 
about twenty minutes. 

Then mix on the finer sieve four quarts of finely pounded 
plumbago, and sift a little of it over the mixture on the 
board ; tread and throw it over, as already described ; then 
sift on more of the fine clay and plumbago, and proceed 
in this manner till the ingredients arc thoroughly incorpo¬ 
rated, and the air has been all trodden out. The mixture 
should remain for a night in lump, and the manufacture of 
melting-pots from it, may begin the next morning. 

The apparatus used for moulding the pots, consists of a 
four-legged board or bench, called a horse, for the work¬ 
man to sit on, having near its fore end, two uprights 
mounted upon it, supporting a cross board upon their tops, 
through the middle of which a round hole is made, capable 
of receiving the stem of the plug or core. Below, and 
perpendicular to this hole, a socket is fixed into the bench, 
for the reception of a pin, that terminates the stem of the 
ijore, and tends to keep it upright and steady ; the core, 
fixed on the top of the stem, and therefore an inch or tw o 
above the cross board, is shaped so as to fonn the cavity to 
be made in the melting-pot,.and has a bolder at its lower 
part, intended to regulate tlic ♦liicknes-i of the rim of the 
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pot. The best dimensions for Uie board or bench of the 
horse, arc, three feet six inches in length, nine inches in 
width, and three and a half liches in thickness: it should 
be raised sufficiently high to allow the workman to sit on 
it, with his feet resting upon the ground; and the parts 
where his thighs press against, should be rounded off, and 
curved inwards a little. The cross-board, which receives 
the stem of the core, should be raised six inches above the 
horse; and upon it is erected the square, or gauge, which 
may be cighterm inches high, and ten inches in the cross- 
arm or blade at the top of it ; but, of course, varie«»wit]ft 
tlie sizes of the pots.. The cap, which fits the core, should 
be made of basil, or sheepskin leather. 

Every thing being ready, the core is first to be well 
rubbed over witli plumbago, to prevent the cap from stick¬ 
ing to it; the cap is then to be put on the core, and a piece 
of the mixed materials or walk, as it is technically called, 
large enough to form the intended Uiclting-pot, is to be cut 
oft’ from the mass. A pot, capable of holding seventy 
pounds of cast-iron, requires sixteen and a half pounds; 
one for,, thirty-five i)ounds of brass, requires ten pounds. 
The piece is to be worked and beaten well on the walking 
board, and is to be carefully made into a lump, by repeat¬ 
edly thiovving it forcibly upon the board; after which, a 
cavity being previously formed in it, it is to be placed jupon- 
the top of the core. The workman then takes a flat piece 
of wood, four inches square, with a handle, called a flatter, 
and strikes the lump with it, beginning at its top, and 
bringing down the clay gradually, with his hands and the 
flatter, till it has reacherl as low as the rim or border, at the 
bottom of the core. During this operation, the stem of the 
core being occasionally grasped in one hand, and turned 
gently round ; the clay upon it is gradually brought under 
the action of the flatter. Great care is to be taken during 
this operation, that no air gets into the clay ; or, at least, 
if any air-bubble should appear in it, that part is to be cut 
out with a knife. Tlic bottom of the pot is now to be 
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beaten quite flat, making it of a proper thickness, as di¬ 
rected by tlie cross-arm of the gauge ; and observing that 
Uie moulded pot is not made cb rise upon the core, froirf-any 
claj^getting between its rim, and the border of the core ; 
for the CQnsequence of this would*'be, that the bottom of 
fhe pot, though regulated by the gauge, would then be too 
thin, by all that rising of the pot upon the core. The 
workmen now dips one hand into water, and grasps or 
presses the pot with it, rubbing from the top to the bottom 
of it, whilst the other hand turns the core, and the pot upon 
it, romid. The effect of this is to cause the pot to become 
of an uniform thickness all round.* Finally, the pot is to 
be smoothened all over, as well as at the bottom; and the 
process of moulding upon the core is completed. The first 
pot of each day’s work should, however, be cut in two with 
a knife, in order to ascertain that there are no air-holes in 
it, and that the tempering has been properly performed. 

As a soft new made pot might get out of shape, by being 
handled ; so the core, with the pot upon it, is therefore 
taken off the horse, and carried to a quiet sheltered place J 
and the pot being then set on its bottom, the core i,s raised 
out, leaving the leather cap within the pot, but which easily 
parts from the pot, with a little management. The pouring 
lip is then formed, by pressing the handle of a trowel from 
v.ith' 4 j the pot, against the fore-finger and^ thumb, placed 
outside the pot, one on each side of the part to be bulged, 
in order to limit the action of the pressure. 

It is by no means an unnecessary precaution, to put the 
new made pots into a quiet place; for if they be subjected 
to any considerable jarring, before they get dry and hard, 
the pots will sink, and not be able to carry their rated 
charges of metal. 

^rom twenty to thirty-six melting-pots, of an excellent 
quality, may thus be made in a day. 
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Remarks. By the Editor. 

We are infornaed by Mr. IV^ason, that Mr. Smith origin¬ 
ally ^ame into his employment as a workman at the vice¬ 
bench, having been a plane maker, and, consequently^ an 
excellent workman ; bu^ that he never had any other expe¬ 
rience in the making of melting-pots than such as hfe ac¬ 
quired by Mr. Mason's instructions. 

Mr. Mason never introduced plumbago into the compo¬ 
sition of his superior melting-pots, either during the time 
when Mr. Smith was with him, nor since ; he finding that 
Stourbridge clay, of the best quality, and coke, also af tlio 
best kind, and of a pioper degree of coarseness, neither 
being too fine nor too coarse, are fully sufficient to form’ 
melting-pots of an excellent quality. A sieve, the meshes 
of which are one-eighth of an inch wide, answfers well for 
sifting the coke; its finer parts, or the dust, having, how¬ 
ever, been previously separated by a sieve of a still finer 
mesh. 


XLI,— On Emery Pastes, employed by the French 

Cutlers *. 

Two specimens of these emery pastes, considered by [one 
of the most skilful cutlers of Paris, as being excellent for 
his use, afforded the following compositions :— 

Coarse emery paste. Emeril dnr. 

Wax, mixed with a little suet . 20 parts 

Colcothar | ^ . 20 ditto 

Emery . . . ... 60 ditto 

Another finer emery paste. Emeril moa^ 

Suet .... 18.7 or nearly 1 part 

Colcothar . . .16.7 1 

Emery (washed, or flour) 64.6 4 

The oxide of iron, supposing it to be in the state of col- 

* From AnnaL de Kut, el and Ferussac's BuUelin, 
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cothar, may be better replaced by that in a state of ciyatal- 
ized oxide, whicli is formed by calcining a mixture of 
sulphate of iron and commoli salt *. The physical cha¬ 
racters of the powder left after calcination, or destroying 
the fatty matters, seemed to accorfl with this supposition. 
In every base, however, the crystalized oxide of iron may 
be substituted, with advantage, for the colcothart- 

Remarks. By the^ Editor. 

We have formerly given a composition of this kind ; but 
where emery only, of various degrees of fineness, was 
melted with suet in the winter season, and used upon his 
ivheels or tools, by one of the most experienced cutlers in 
London; no colcothar being mixed witli it. 


XLII.— On the origin of the so termed Rice Paper I- 

The substance commonly known as rice paper, and which 
is employed in preference to paper for ceriain piirpose.s, 
and e.speciaUy in the manufacture of artificial flower.s ; and 
which has hitherto been considered by .-ujnie person.s, as a 
product of art; and misled by the name it bear.s, they have 
thought it was prejrared from rice. Hut, upon examining 
it with attention, and especially if it be held between the 
eye and the light, it is easy to be convince*!, that it is 
purely a vegetable tissue, and has never been subjected to 
any kind of preparation ; m fact, we discover that it is 
formed of a cellular vegetable tissue, so perfect and deli¬ 
cate, that it would be imjiossible to imitate it. 

It wa.s Dr. Livingstone who was the tirst to introduce 
this species of paper into Europe, at least in any consider¬ 
able quantity; it i.s now about twenty-five years since he 
sent some of it to a Miss Jane Jock, who has enjoyed a 

* As dcsonbi'tl lu ^'ol. V-Mditoii. 
t l^erliaps for j d7tjr siidph. 
t From L*L'toirml, und 's Hullvioi, 
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great reputation for the beauty, and the correct imitation 
of nature, of the artificial flowers which she manufactured. 
And thus this rice paper bec!ime the fashion at that time, 
and was sold at most exhorbitant prices; the late Prinoesif 
Charlotte of Wales, paid seventy pounds sterling, for a 
single bouquet of these flowers! 

This paper, which Dr. Livingstone brought from China, 
was in the form of leaves, of about four inches square, and 
which were dyed of different colours; each leaf cost 
about six shillings. But latterly their price has been con¬ 
siderably reduced, and the size of the leaves augme^ed,, 
so that we can actually procure such, of more than a foot 
long, and five inches wide, and possessing a perfect white¬ 
ness. The Chinese employed the coloured pieces to make 
artificial flowers, and reserved those which were of a perfect 
white for another purpose. This kind of paper still con¬ 
tinues to be valued in Europe, and forms a branch of some 
importance in the commerce with China. 

This substance is very common, and in great use in the 
English possessions of India. The following- extract of a 
letter from General Hardwick, who resided a long time in 
these countries, leaves no doubt upon the nature of its 
origin:— 

“ I think myself happy to have it in my power, to afford 
you some precise information on the plant whicli furnisli^ 
the substance known under the name of rice paper. It is 
the marsh oeschynomcne, a'schpnome)ie paludom, of Rox¬ 
burgh, of the family of the leguminous plants; and 3 '-ou 
will find the figure of it in my Atlas of the plants of India. 
It grows abundantly in the marshy plains of Bengal, and 
on the borders of the vast lakes, called jcels, which exist 
in all the provinces between Calcutta and Huirlwar. It 
is a long-lived plant; its stem rarely exceeds two inches 
and a half in thickness; it is but of little elevation, but 
spreads considerably. Roxburgh, however, consiilered it as 
an annual; but it is only where it wants water that its 
stems dry up and die; as, where it finds the necessary 
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supply of water, it continues green in all parts, and pushes 
out new branches every season. The middle of the stem, 
when broken across, 'is founck to be formed entirely of pith, 
<w}\i.ch is of a dazzling whiteness, and is about half an inch 
in thickness; this is covered wit^ a bark, so thin and 
tender, that it may be easily removed with the finger nail. 

“ Great quantities of this plant are carried to the bazaars 
oft Calcutta in the fresh state. They choose the largest 
rods to cut into the thin lamina, which constitute the rice 
paper, and with which the natives make artificial flowers 
to decorate their idols on festival days. It is also used to 
make hats, by glueing together many leaves of it, so as to 
, form it of a sufficient thickness ; after which they give it 
what form they please, and cover it with a cloth, or a silken 
tissue. Thus prepared, these hats are very strong and 
light. Those branches of the marsh oeschynoniene which 
will not serve to make this paper, are formed into bundles, 
which are sold to the fishermen, and who employ them in 
, making floats, with which they furnish those extensive 
lines, which they use in the lakes. The lightness of these 
rods, renders them exceedingly proper for this purpose. 

“ In order to reduce this substance into leaves. It is not 
cut across, but in the direction of the length of the rod, 
and in a spiral manner, continually turning it round ; so 
that when it is uncoiled it forms a ki»d of leaf. 

should not omit to state, that the nafne of this plant, 
in the language of Bengal, is shola, which is, however, 
commonly pronounced lo/c.” 

We shall terminate this notice by a description, which is 
given by Hooker, in a new botanical journal, intitlcd 
“ Botanical Miscellanies,” publi.shed in London, of a por¬ 
tion of a rod of the oeschynomenc, sent him by Dr. Living¬ 
stone, enclosed in a large leaf of the paper which the plant 
furnished :—“ This plant is evidently herbaceous ; the 
fragment is about four inches 'long; it is hollow in its 
centre, and has at each end a membr ineous transversal 
diaphragm*, which makes me think that the plant has knots 
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along it. The diameter of the rod is rather less than an 
inch; and the thickness of the parenchymatous substance, 
a little more than half an incli. This last is of the most 
beautiful whiteness that can be imagined. It is possifSle 
to cut this into leaves, which are not more than four inches 
wide, but their length may be greater. It becomes neces¬ 
sary to cut this so, that it may be unrolled like an ordinary 
roll of paper; and as we see is done in the manufacture 6f 
bottle-corks.” 


Remarks. Tii/ the Editor., 

We have given an acccunt of the knife, and another in¬ 
strument employed in cutting these leaves, in our fourth 
volume, page 381, and to whieh we must refer our readers. 
The above particulars, however, furnish the natural history 
of the plant, and complete what was deficient in our former 
notice of it. 


XLIII .—On an Economical Process Jor separating Silver 

and Copper *. 

The amalgam obtained at the silver works at Freyberg, 
leaves, when decomposed by heat, an alloy of silver, eop- 
per, and other metalsthe latter used to be separated by- 
boiling and dissolving the whole in strong sulphuric acidf, 
and then precipitating the silver. Of late, a process alto¬ 
gether new has been introduced. The alloy is now heated 
in a reverberatory furnace, exposed to air, so as to oxidize 
the copper; and is afterwards put into cauldrons of lead, 
and heated with dilute sulphuric acid, which dissolves the 
oxide of copper previously formed ; the operations of roast¬ 
ing and digesting are repeated, and many precautions are. 
requisite to obtain a good result ; but these being attended 
to, the process is much more economicnl than the former 

* From Ann. des Mine$, and the Franklin Journal, 
t In ptaiina vessels, no doubt. Editor, 

VOL. I N 
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one. The silver is not indeed so pure, it retaining about 
one twenty-fifth part*of copper but this is of no conse¬ 
quence for ordinary uses. 

—— I 

XLIV. -Ow the Manufacture of Scotch Whiskey. 

% 

u 

is a remarkable fact/' says Major-General Stewart, in 
an article on tho preveutiou of smuggling in the High¬ 
lands, inserted in the Quarterly Journal of Agriculture, 
tMt a spirit of the best quality and flavour, has been 
distilled by men, with their apparjftus at the side of a burn, 
and, perhaps, changing quickly for fear of a discovery; 
malting on the open heath, far up the hills, and hurrying 
on the whole process to avoid detection; yet, with all 
these disadvantages, they received the highest price in the 
market^ for the spirit thus manufactured ! The quantity 
might, perhaps, be less tlian what could be produced by a 
more regular process of distillation; but then the liquor 
was so much superior in flavour and quality, as to compen¬ 
sate for the deficient quantity. Several of these men have 
been employed, by way of experiment, in a licensed dis¬ 
tillery on the estate of Garth, with directions to proceed in 
their own way, only to be regulated \)y the laws under the 
'•‘troatroul of an officer; yet, with the advantages of having 
the best utensils, the purest water, and the best fuel, they 
produced a spirit, quite inferior in quality and flavour, to 
what they produced under the shelter of a rock; and it 
sustained neitliei the same price nor character in Hhe 
market. 
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XLV.— On Rendering Plattna Malleable^ andobiaining 

MalleabU Palladium^ and the P'ttre Oxide of Oemium. 

By the late William Hyde Wollaston, 

As, from long experience, I am probably better acqui^inted 
witli the treatment of platina, so as to render it perfectly 
malleable, than any other member of this soiCjicty, I Avill 
endeavour to describe, as briefly as is consistent with per¬ 
spicuity, the processes which I put in practice for this 
purpose, during a series of years, without seeing any occa¬ 
sion for further improvement. 

The usual means of giving chemical purity to this metal^ 
by solution in aqua regia, and precipitation wth sal 
ammoniac, are known to every chemist; but I,doubt whe¬ 
ther suflicient care is usually taken to avoid dissolving the 
iridium contained in the ore, by due dilution of the solvent. 
In an account whicii I gave in the Philosophical Transac¬ 
tions for 1804, of a new metal, rhodium, contained in 
crude platina, I have mentioned this precaution, but 
omitted to state to what degree the acids should be 
diluted. I now, therefore, recommend, that to every mea¬ 
sure of the strongest muriatic acid employed, there be 
added an equal measure of water ; and moreover, that the 
nitric acid used, bufwhat is called ‘'single aquafortis;'' as 
well for the saKe of obtaing a purer result, as of eednomy 
in the purchase of nitric acid. 

With regard to the proportions in which the acids are to 
be used, I may say, in round numbers, that muriatic acid, 
equivalent to 150 marble, will take 100 of crude platina; 
but in order to avoid waste of acid, and also to render the 
solution purer, there should be in the menstruum a re¬ 
dundance of twenty per cent, at least, of the ore. The 
acids should be allowed to digest three or four days, with 
a heat which ought gradually to be raised. The solution 
being then poured off, should be suffered to stand, until a 

* From tlie Pkihfiophicnl Transaetions^ fbr 1859, part I. 

f?2 
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quantity of fine jmlverulent ore of iridum, suspended in 
the liquid, has completely subsided ; and should then be 
mixed with forty-one parts of sal ammoniac, dissolved in 
ato'it five times their weight of water. The first precipi¬ 
tate, which will thus be obtained,c wall weigh about 166 
parts, a^id will yield about sixty-six parts of pure platina. 

As the mother liquor will still contain about eleven parts 
of platina, these, with some of the other metals yet held in 
solution, are to be recovered, by precipitation, from the 
liquid, with clean bars of iron ; and the precipitate is to be 
re-dissolved in a proportionate quantity of aqua regia, si¬ 
milar in its composition to that above directed to be used. 
Put in this case, before adding sal ammoniac, about one 
part, by measure, of strong muriatic acid, should be mixed 
with thirty-two parts, by measure, of the nitro-muriatic 
solution, to prevent any precipitation of palladium or lead, 
along with the ammonia-muriate of platina. 

The yellow precipitate must be well washed, in order to 
free it from the various impurities, which are known to be 
contained in the complicated ore in question; and must 
ultimately be well pressed, in order to remove the last 
remnant of the washings. It is next to be heated, w'ith 
the utmost caution, in a black-lead pot, with so low a heat, 
as just to -expel the whole of the sal ammoniac, and to oc¬ 
casion the particles of platina to cohere is little as possible ; 
for on this depends the ultimate ductility of the product. 

The grey product of platina, when turned out of the 
crucible, if prepared with due caution, will be found 
slightly coherent; and must then be rubbed between the 
hands of the operator, in order to procure, by the gentlest 
means, as much as can possibly be so obtained, of a metallic 
powder, so fine as to pass through a fine lawn sieve. The 
coarser parts are then to be ground in a wooden bowl, with 
a wooden pestle; but on no account with any harder ma¬ 
terial, capable of burnishing the particles of platina *; 

* The folio\\iii^; exporiinent will prove the nece.ssity of to iliis 

precaution .—If a wire of platma be divided with a sharp tool, in a slanting 
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since every degree of burnishing will prevent the particles 
from cohering in the further stage <Jf the process. Since 
the whole will be required to be well washed in c]gan 
water, the operator, in ^he latter stages of grinding, will 
find his work much facilitated by the addition of water, in 
order to remove the finer portions, as soon as they arc suf¬ 
ficiently reduced to be suspended in it. , 

Those who would view this subject scientifically, should 
here consider, that as platina cannot be fused by the ut¬ 
most heat of our furnaces, and, consequently, cannot be 
freed like, other metals, from its impurities, during igneous 
fusion, by fluxes, nor be rendered homogenous by lique-, 
faction ; so the mechanical diffusion through water should 
here be made to answer, as far as may be, the j^urposes of 
melting; in allowing tlie earthy matters to come to the 
surface, by their superior lightness ; and in making the 
solvent powers of water effect, as far as possible, the puri- 
fying powers of borax, and other fluxes, in removing solu¬ 
ble oxides. 

Jjy repeated washing, shaking, and decanting, the finer 
parts 6f the grey powder of platina, may be obtained as 
))ure * as other metals are rendered by the various pro¬ 
cesses of ordinary metallurgy ; and if now poured over, 
and allowed to sub^dc in, a clean basin, a uniform mud or 
})ulp will be obtained, ready for the further process 'di 
moulding. 

The mould which I have used for this purpose, is a stout 
brass tube or barrel, six and three-quarter inches long, 
bored rather taper within, with a view to facilitate the ex- 

direction, and being then heated to redness, be struck upon nn anvil with a 
hammer, so as to force into contiict *he two newly divided surfares, they will 
liecoine liimly wielded tojjether ; but if the suifacos have previously been bur¬ 
nished with any hard hubbtunce, the w'cldiug Will be etfected with very gfeat 
difficulty, if at all. 

Wluui the pow'der of platina hue boon overheated in decomposing the 
ammonio-muriate, or has boon burnished in the grinding, I have, in vjun, en- 
doavouied to give it a welding surface, by steeping it in a solution of sal 
aininoiiiac in nitric acid. 

* Sulpluiiic iuid, digested upon the grey powder of platina, thus purified, 
extracted less than 1-lOOOdth part of iron. 
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traction of the ingot to be formed in it ; it being 1.12 
inches in diameter ' at top; and 1.23 inches, at a 
qjiarter of an inch from the bottom, and plugged at its 
larger extremity with a stopper 9 f steel, that enters the 
barrel to the depth of a quarter of an inch. The inside of 
the mould being now well greased with a little lard, and 
the stopper being fitted tight into the barrel, by surround¬ 
ing it with blotting-paper (for the paper facilitates the 
extraction of the stopper, and allows the escape of water 
during the compression), the barrel is to be set upright in a 
j'ug of water, and is itself to be filled with that fluid. It is 
next to be filled quite full with the mud of platina; which, 
subsiding to the bottom of the water in the barrel, is sure to 
fill it, without cavities, and with uniformity,—a uniformity 
to be rendered perfect, by subsequent pressure. In order, 
however, to guard eftectually against cavities, the barrel 
may be weighed after filling it, and the actual weight of its 
contents being thus ascertained, may be compared with 
that weight of platina and water which it is known by 
estimate that the barrel ought to contain*. A circular 
piece of paper first, and then one of woollen cloth, 
being laid upon the surface, allow the water to pass during 
partial compression, by the force of the hand with a 
wooden plug. A circular plate of cenper is then placed 
-uf/^n the top, and thus sufficient consiste.jcy is given to 
the contents, to allow of the barrel being laid horizontally, 
in a forcible press; the construction of which will be de¬ 
scribed in the sequel. 

After compression, which is to be carried to the utmost 

* From the mean weight of the ingots obtained in previous operations, it is 
known that the barrel described in the text, ought to contain 16 ounces troy, 
of dry platina powder. 

The weight of the contents of the barrel=arl6 omice.s X ^ ^ 

s]), grav. of platina ” 

the weight of a cul)ic inch of water y.< apacily of the bunel, in cubic inches= 

20.2.5 

16 ounces XI—^+*526 ounces X 7.05=18.9.57.5 ounces troy. Should the 

21.2.5 

conten-tfl of the barrel weigh mateilally le^H than this eatimated weight, there 
mu.st he a want of uiiilbiiuiiy m the dispusitioii of the powder within tlie 
barrel. * / 
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limit possible, the stopper at the extremity of the mould 
being taken out, the mass of platina will easily be removed, 
owing to the conical form of the barrel; and being now so 
hard and firm, that it may be handled without dangej^f 
breaking, it is to be pla^:ed upon a charcoal fire, and there 
heat it to redness, in order to drive off moisture, burn off 
grease, and give to it a firmer degree of cohesion. 

The mass of platina is next to be heated in a wpd- 
furnace; and for this purpose it is to be raised upon an 
earthen stand, about two inches and a half above the grate 
of the furnace, the stand being strewn over with a layer of 
quartzose sand, on which the mass is to be placed, steading 
upright upon one of its ends. It is then to be covered with 
an inverted cylindrical pot, formed of the most refractory 
crucible ware, resting at its open end upon the la^er of sand; 
and care is to be taken, that the sides of the pot do not 
touch the mass of platina. 

To prevent the blistering of the platina by the heat, 
which is the usual defect of this metal, in its manufactured 
state, it is essential to expose the mass to the most intense 
heat that a wind-furnace can be made to afford, more in¬ 
tense than the platina can well be required to bear, under 
any subseejuent treatment; so that all impurities may be 
totally driven ofr,\vliich any lower temperature might other¬ 
wise rcndei volatiidf. This furnace is to be fed with Staf¬ 
fordshire coke,*and the action of the fire is to be continued 
for about twenty minutes from the time of lighting it, a 
breathing heat being maintained during the last four or five 
minutes. 

Tlie mass of platina is now to be removed from the 
furnace, and being placed upright upon an anvil, is to be 
.struck, while hot, on the top, with a heavy hammer, so as 
at one heating clfcctually to close the metal. If in this 
process of forging, the cylinder should become benlr, it 
should on no account bi; hammered on the side, by which 
treatment it would be cracked irremediably; but must be 
straightened by blows upon the extremities, dcstcrously 
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directed, so as to reduce to a straight line the parts which 

project. The work of the operation is now so far complete, 

that the ingot of platina may be reduced, by the processes 

ofjieating and forging, like that of any other metal, to any 

form that may be required. ‘ 

% 

(7’() })€ continued.) 


XLVL—Ort Enamel Paintings executed upon Stone. By 

M. Moutkleque^. 

I’he application of enamel painting upon the species of 
,larva termed volvic^ is a new service which the sciences 
and the useful arts have rendered to the fine arts. Since 
the ingenious processes employed at the church of St. 
Genevieve, in Paris, under the direction of M.M. Thenard 
and D’Arcet, the preservation of the master-pieces in 
painting, executed on the interior of these edifices, has been 
insured; but it yet remained to discover the means of 
guarding against the inclemency of the weather, so that 
painting might also be employed in their exterior decoration. 
The beauty of the paintings executed in enamel, and their 
great durability, render them eminently proper for this pur¬ 
pose, liad not the nature of the substances, upon which 
they had hitherto been applied, opposecl tlj^s use of them ; 
Buiiniie shrinkings and changes of form, which metals and 
porcelain experience in the fire, greatly restricted the di" 
mensions which could be given to enamel pictures. 

It therefore became a matter of high importance, to dis¬ 
cover a substance which should not be subject to the above 
inconveniences, and upon which enamel could be applied 
with facility. 

This problem is now resolved in a most satisfactory man* 
nei^, by the employment of this stone from Volvic, which 
endures a very elevated temjierature, without experiencing 


* Ifom De Moleon's* Recneil IndustrffL 
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any alteration ; and which may also be obtained in extended 
surfaces, at little cost. It is princip^illy to M. the Count 
de Chabrol, whoso zeal contributes to the progress of all 
the fine arts, that we are indebted for this fortunate rcsxflf; 
but it was M. Morteltiq^e, who applied with great skill, 
and Q rare talent, the indications afforded him by M. the 
prefect of the Seine. 

M. Mortel^que placed in the exhibition of 1827, a pic¬ 
ture, representing the head of an old man; and w'hich, al¬ 
though it abounded with the imperfections inseparable from 
a first attempt, yet it presented important results; smd » 
landscape, twenty-one iiKhcs high, and sixteen wide, which 
this able artist executed, after a sketch in sepia, by M. * 
Baltard, belonging to M. the Count de Chabrol, gave birth 
to the most brilliant hopes. These were subsequently real¬ 
ized in the most complete manner, by the execution of an 
altar-piece, intended for the church of St. Elizabeth, which 
M. the Count de Chabrol entrusted to M. Abel, de Pujol, 
and which was exhibited in the saZ/t; d’ Angouleme, at the 
Hotel de Ville. 

It is gomjioscd of three medallions, surrounded by orna¬ 
ments, and the subjects are. Faith, Hope, and Charity, re¬ 
presented by three female busts, of the size of life. M. 
Abel de Pujol was directed by M. Morteleque, in the em- 
jdoyment of the Requisite colours, and he made an excellent 
use of them j the flesh and the draperies possess a high 
degree of truth, and the head of Hope is especially remark¬ 
able for the purity of the design, and the freshness of the 
colours ; he has, from these circumstances, given new proofs 
of his fine talents. 

The paintings upon the Volvic stones, arc made with co¬ 
lours analogous to those employed upon porcelain. The 
changes which it was necessary to make in their prepaia- 
tion,were directed with complete success by M, Morteleque; 
but they acquired a great degree of lustre by a double 
burning; before receiving which, they wanted that bril- 
Ihmcy of varnished pictures, which produces so fine an 
effect. 
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Ill the first experiments undertaken by M. Mortcleque, 
the surfaces of the stones presented many asperities, which 
could scarcely be made to disappear, and caused the incon- 
•^. cnience of applying two succejssive coats of enamel, and 
also produced surfaces resembling those of oiJ-cloths, pre¬ 
pared for pictures. 

The discovery of M. Mortcleque opens a vast field to 
painting, as applied to the external decoration of monu¬ 
ments; and affords the possibility of making tablets of 
great dimensions, which arc unalterable ; and whose hard- 
^ ne;is equals, and even surpasses, that of mosaics; as these 
last are, in time, attacked by the action of the air; whereas 
the Volvic stone is neither altered by fire nor water; and 
there is no doubt, that the effect of shocks may be easily 
guarded against, by giving to the plates of stone, intended 
for painting upon, a sufficient thickness. It may likewise 
be used to save expense in the marbles, and other ornaments^ 
which are necessary in the decoration and embellishment of 
our public and private edifices. 

The V^olvic stone is granulated, and has a grey colour j 
it acquires a great degree of hardness when exposed to the 
air, and is generally considered as a volcanic product. 

It is procured in the neighbourhood of Volvic, a village 
near Clernipnt, in the department of Puy de Dome, of 
which M. the Count Chabrol, of Volvic, prefect of the 
Seme, possesses the proprietorship; and where he has 
founded a school for architecture, in which are taught 
drawing, stone-cutfing, and the elements of architecture, to 
the persons emjiloyed in working the quarries. It is for¬ 
tunate that the name of Volvic belongs to one who has 
made useful discoveries in the arts, and whose name is 
dear to artists ; this administrator is an ancient ti/cvc of the 
Polytechnic school, and was for a long time illustrious for 
the career which he pursued ; and he will leave a name in 
the capital, which its monuments will often recal to remem¬ 
brance, many of them being constructed by Ids orders; 
and nearly ail of them were either restored or embellished 
by him. 
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XLV .—On the Manufacture of Carmine*. 

The manufacture of carmine, was, formerly, considerably 
limited ; but since the disjiovery of its solution in aramoni^ 
it is much employed in forming superfine red ink, in the 
manufacture of artificial flowers, in silk-dyeing, &c., and 
has, consequently, become an article of considerable 
demand. * 

We know many processes for preparing carmine : we 
shall now describe several, and arrange them in such a 
manner, as that the theory of their preptiration, and thpcir* 
relative value, may be reJldily apprehended. 

Carmine is the richest and purest colouring matter of 
cochineal, and may be separated by different means, easily 
understood. It is evident that the cochineal contains divers 
colouring materials, all capable of being subjected to the 
action of acids, and either forming matters which are but 
little soluble in water, as with insoluble bases they will 
form insoluble salts; or, on the other hand, with potash, 
soda, or ammonia, we shall obtain all the colouring matters, 
combined with such bases as we shall have employed. If 
we now add a quantity of acid, but insufficient to set all 
the colouring matters at liberty, the less soluble of them 
will necessarily be precipitated singly, or nearly so. 

This cxplanatirtn will be sufficient to enable any one to 
comprehend the manufacture of carmine; in practice, the 
cochineal is generally boiled, cither with the carbonates of 
])otash or soda; and the solution then precipitated cither 
by means of a weak acid, or an acid salt. When the quan¬ 
tity of these bodies is not too great, the carmine w'ill preci- 
jiitate in the pure state presently; but if the precipitate bo 
in the state of a finely divided powder, it is only by repose 
that it can deposit itself; and this will require a certain 
number of days, according to circumstances. In order, 
however, to expedite the jirocess, they arc in the habit of 


* irioiu the Ann, dc i auu i t.jubsuc\ Bulletin, 
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tivatin^ the liquid contaiiiing the matters to be precipitated 
with the whites of eggs, or isinglass, as in the usual modes 
of clarifying. Either of these two substances, on coagu¬ 
lating, seizes the carmine, and ^.forms combinations there¬ 
with, more or less clotted, and which deposit themselves 
in a few minutes. 

These preliminary observations, will sufRco for the un- 
fterstanding of the processes, which w'C shall now proceed 
to describe; and the object of all which is to separate the 
carmine from the other colouring matters, which the cochi- 
rwal contains. 

German Carmine .—The proefcss followed in Germany, 
in manufacturing carmine, consists in boiling six pints of 
river water, and two ounces of cochineal, in pow-dcr, in a 
copper basin. After having boiled for six minutes, they 
add sixty grains of powdered alum, and then boil them 
auain for tliree minules. The basin is then removed from 
the fire, and the li(juid drawn off with a syphon ; this is 
then passed through a silken sieve, and placed in several 
earthenware or porcelain vessels, here it is left at rest for 
three days ; it is then again decanted, and placed in other 
vessels, and where it must again remain for three days. 
The deposits which are formed, must then be placed to dry 
in the shade ; the first contain carmine of the first quality; 
but the others are inferior. 

The cochineal is here boiled without the addition of any 
alkali ; but a small quantity of ammonia is always formed, 
which serves to dissolve part of the colouring matter; but 
the quantity of the ammonia is variable, and often too 
weak. 

As neither the whites of eggs, nor isinglass, are used in 
this process; so it is clear, that these substances are not 
i^’ccessary to the formation of carmine ; indeed, they only 
serve, as we have above stated, to collect it more rapidly. 

As we only sepaiate, by means of a sieve, the carmine 
from the powdered cochineal, before it is coagulated, and 
whilst it is held in suspension in the liquid, and as it always 
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requires three days for it to deposit the carmine, so it is 
evident that the precipitate must be exceedingly light. 

This j)rocess may answer for the artist, who practises it 
for his own use; but it would be absurd to employ it in th^ 
large way. # 

Carmine made hj/ using the Salt oj Sorrel, termed, 
“ the Superfine Carmine of Madame Cenette, if Amster¬ 
dam .—We commence by boiling six buckets of river watc^; 
in a copper basin ; and at the moment when the ebullition 
begins, we add two pounds of Mexican cochineal, finely 
powdered. We suffer it to boil two hours, at the end of 
which time, we add three ^ounces of pure nitre, and a mo¬ 
ment afterwards, four ounces of salt of sorrel, and suffer 
the whole to boil for ten minutes. This done, we remove 
the basin from tlie fire, and leave it at rest for four hours; 
we then draw off the supernatant liquid from the dregs, 
with a syphon, and deposit it in glazed earthen vessels, 
where it must remain at rest for three weeks ; if any mould¬ 
iness should form, at the end of a certain time, it must be 
removed with a sponge. The water must be drawn off 
from the vessels with a syphon, and which should be 
plunged to the bottoms of the vessels, as the carmine ap¬ 
pears to adhere thereto. This carmine must be dried in 
the shade ; it is very beautiful, and of such a lustre as to 
fatigue the eye. # 

We do not see the use of the nitre ; it may, possibly, be 
an error of the copyist, for natron. The quantity of salt 
of sorrel also appears enormous •, for the rest, the tedious 
delay of this process, gives room for similar observations 
with the last; as the decantation is made at the end of 
four hours, but without the carmine dejiositmg itself, and 
which it requires three weeks to effect. 


( To he co)it)nncd ) 
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have passed the Great since January 1880. 

To George Vaughan, of No. 10, Cleveland-street, Mile-end-road, 
in the parish of Mile-end, Old-town, in the county of Middlesex, 
Qjngineer; for a machine or pump, for raising water or other fluids. 
Dated January 23, 1830.-^To be specified in two months. 

To John Yates, of Hyde, in the county of Chester, calico printer; 
fGr’a method or process of giving a metallic surface to cotton, silk, 
linen, and other fabrics. Dated January 26, 1830,—In six 
months. 

To Gearge Stocker, and Alexander Stocker, both of the parish 
of Yeovil, in the county of Somerset, gunsmiths; for a cock for 
drawing liquor from casks, which produces a stop, superior lo that 
vhich is eflfccted by common cocks, and will continue in use for a 
onger period of time. Dated January 2C, 1830.—In two months- 

V 

To John Arnold, of Sheffield, in the county of York, powder 
flask maker; for an improved spring latch, or fastenel for doors. 
Dated January 26, 1830.—In two months. 

To George Frederick Johnson, of Canterbury, in the county of 
Kent, Tunbridge ware manufacturer; for a machine or apparatus, 
which is intended as a substitute for drags for carriage w'hcels, and 
other purposes. Dated January 26, 1830.—In six months. 

To Thomas Bulkeley, of Richmond, in the county of Surry, 
doctor of physic; for a method of making or manufacturing 
candles. Dated January 26, 1830.—In six months. 

To James Cobbing, of Bury St. Edmonds, cordw'aincr; for 
^certain improvements on skates. Dated January 1826.—Ins'x 
months. 

To Samuel Wright, of Shelton, in tnc Staffordshire potteries; 
for a manulacturc of ornamental tiles, bricks, and qu arries for 
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floors, pavements, and other purposes. Dated January 26, 1830. 
—In six months. 

To Robert Bush, of Leeds, in the county of York, gentlemai^ 
who in consequence of a coi^unication made to him hy a certain 
foreigner residing abroad, is in possession of certain improvements 
in the apparatus used for distilling and rectifying. Dated January 
26, 1830.—In six months. 

To John Revere, of New York, in the United States of America, 
but now residing in the parish of Saint James, Westminster, M.D,; 
for a new alloy or compound metal, applicable to the shcathingpof ■ 
ships, and various other useffll purposes. Dated January 28,1830, 
—In six months. 

To Joshua Lambert, of Liverpool-strcet, in the city of London, 
esquire ; for an improvement in the process of making iron, appli¬ 
cable at the Bmclting of the ore, and at various subsetjuent states 
of the process up to tlio completion of the rods or bars, and a new 
process for the improving of the quality of inferior iron. Dated 
February 4, 1830.—In two montlis. 

To George Pocock, of Bristol, gentleman; for improvements in 
making or constructing globes for astronomical, geographical, and 
other purposes. Dated February 4, 1830.—In two monllis. 

To John Gray, uYBeaumorris, in the county of Anglesea, gen¬ 
tleman; for a new and improved method of pieparing and putting 
on copper sheathing for shipping. Dated February 4, 1830.—In 
two months. 

To Charles Taverner Miller, of Piccadilly, in the county of 
Middlesex, wax chandler; for certain improvements in making or 
manufacturing candles. Dated February 4, 1830.—In six months. 

To Joseph Clisild Daniell, of Limpley Stoke, in the parish ^)f 
Bradford, in the county of Wilts, clothier; for certain improve¬ 
ments in the machinery applicable to the manufacturing of woollen 
cloths. Dated February 6, 1830.—In six months. 
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To Mclvil Wilfjon, of Warnford-court, Throgmorton-streel, in 
the city of Lcndon, merchant; who in consequence of a communi¬ 
cation made to him by a certain foreigner residing abroad, is in 
{jgssession of an improved method of preparing and cleansing 
paddy, or rough rice. Dated Februiy 6, 1830.—In six months. 

To Thomas Robinson Williams, of Nelson-square, Blackfriars- 
roadjin the county of Surrey, esquire; for improvements in power- 
loSms, applicable to the weaving of wire, and other materials. 
Dated February 6, 1830.—In six months. 

^ J[o Edward Cowper, of Streatham-place, in the county of 
Surrey, gentleman; who in consepuence of a communication made 
to him by a certain foreigner residing abroad, is in possession of 
certain improvements in the manufacture of gas. Dated Fobruai y 
12, 1830.—In six months. 

' ti 

To John Frederick Smith, of Dunstan-hall, Chesterfield, in 
the county of Derby, esquire ; for certain improvements in pre¬ 
paring or finishing piece goods, made from wool, silk, or othei- 
fibrous materials. Dated February 12,1830.—In six months. 

To Joseph Mario Ursule La Rigandell Du Bui 3 son,,of Fen- 
church-street, in the city of London, merchant; who in conse¬ 
quence of a communication made to him, by a certain foreigner 
residing abroad, is in possession of a new method of extracting, for 
the purpose of dyeing, the colours from dye-Svqods, and other sub¬ 
stances used by dyers. Dated February 12^ 1830.—In tuo 
months. 
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XLVIIl .—On the Microscope. Bif Thomas CARPENTtJS, 
Bsq. With Remarks cmd Additions. JBy the Editor. 

WITH A PLATE. 

(Continued from page 142.^ 

DEAR SIR, London^ March 8, 1830. 

I HEREWITH send you a few objects on a much larger 
Bcale than those I have before submitted to your inspection. 
These are more properly adapted for exhibiting under the 
lantern, lucernal, and solar microscopes; yet, under your 
compound or single microscopes, you will find much to 
admire, in the various characters and markings they pos¬ 
sess ; but on viewing them under the instruments first 
mentioned, and using a moderate power object-glass, the 
effect produced wjJUkbe strikingly grand. In four of the 
glass sliders are the wing-cases, wings, and hind legs of 
the blatta, or cock-roach; in another slider are the four 
wings of a species of osmylus; and between the sixth sli¬ 
der you will find scales from the sea perch, the river perch, 
the flying fish, and the dolphin. In exhibiting these ob¬ 
jects under your Adams’s lucernal or lantern microscopes, 
you may thus make choice of suitable ones for those instru¬ 
ments ; as I have always foutid that those objects which 
are strongly marked are the best adapted for them; as 
those with delicate lines or characters do not show to any 
advantage under them. 

With the above you will also receive several other ob- 

VOL. I. o 



194 


On the M'icroscope. 

jects, adapted for viewing under your Varley’s single mi¬ 
croscope, which I have selected from my cabinet. 

In the month 0 / October, 1821,1 was walking by the 
wde of the New River, near Tottenham, and observed se¬ 
veral large fresh water muscles]* lying in the mud, which 
had Ibeen thrown out of the water. On my looking into 
one of them, I observed it was filled with thousands of 
CKceedingly minute young ones ; these were enclosed within 
large membranes, which completely filled the parent fish, 
from one end to the other of its interior. I took a small 
. mass on the point of a pin, and placing it 

on a slip of glass under my microscope, I was astonished at 
r seeing in that small portion upwards of one hundred perfect 
muscles in a living state, opening and shutting their shells, 
apparently in search of food. In order to preserve them 
for future examination, I boiled the parent fish. A few of 
the young ones, with a portion of the membrane, I now 
send. The shells of many of them you will observe to be 
open, and they are very curious objects, as well as are the 
characters on the envelope containing them. 

I also send you several species of the genus chn/sis, or 
golden fiy ; among them you will find e. ignita ; this may 
be considered one of the most beautiful of European in¬ 
sects. The fore part of the head is green and gold, and 
the hinder, azure. The thorax is likevksg azured over, with 
a mixture of green, and it terminates at the extremity with 
sharp points on both sides. The abdomen is green and 
gold before, and of a copper red behind, imitating molten 
copper, highly polished. Xiie whole insect is also dotted 
on its upper part, which gives it a great resplendency of 
colour. The autennm are black, and the legs green, inter¬ 
mixed with gold. This species dwells in holes of walls, 
between the stones, and in the mortar that cements them; 
and where it nestles and performs its work. When it has 
prepared its nest, and previous to depositing its egg, it goes 
in search of a caterpillar, and will even frequently enter 
the nest of the wild bee, and bring from thence to its own 
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nest, the larva of the bee, on which it will deposit an egg; 
this egg soon produces a caterpillar^ which immediately 
begins to feed on the larva of the bee, and is thus provided 
by its parent with food,^until its change into the pupa 
state ; it then remains in a torpid state, until its last change 
into the perfect fly. 

I likewise send you a curious insect, whose death took 
place under singular circumstances. I found it in a cellar, 
in a cold damp situation ; and, on placing it in the window, 
the sun’s rays falling powerfully upon it, the insect ap¬ 
peared to be strongly convulsed, and instantly expiiBfl.* 
With this are likewise tlvo curculios, found on the cherry- 
tree, they are embellished with much delicate work on their ' 
exterior; also a small insect, riecedalis cocrulea, the colour 
of this insect is very fine, it is also reraarkable’in having 
extraordinary thick hinder legs compared with its size. 
Also several specimens of the genus hemerobius; the wings 
of these arc fine transparent objects for the microscope, 
particularly the species h. variegutus, and may also be 
viewed as opaque objects, in which situation they will ex¬ 
hibit a \’ariety of most splendid colours. Their eyes and 
antennae, also arc interesting objects. Several specimens 
of the genus donacia accompanying these, which you will 
find highly interesting objects, in the characters with which 
the head, thorax, and wing-cases are adorned; as also in 
the rich colours on every part of the insects. I likewise 
send you a specimen of the wild bee, singularly fortified 
about the head, in having a couple of strong horns on it, 
situated under its antennm. Another specimen of a wild 
bee is also sent, anthrophora rctiisa ; the middle legs of 
this insect are covered down to the feet with very long 
hairs; the proboscis is extended from its head, but not se¬ 
parated ; but, on a piece of card, I have placed another 
head, with all the parts belonging to the mouth displayed 
and named ; which you will find interesting in the exa¬ 
mination of them. Also another wild bee, eucera loiigi- 
coniis, the long horned bee. Mr. Kirby, in speaking of 

o 2 
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this bee, says, A singular circumstance distinguishes the 
antennae, which, to. the best of my knowledge, has never 
before been noticed ; and which may possibly lead to the 
(liscovery of the use of these ^irgans* Placed under a 
powerful magnifier, the last ten joints appear to be com¬ 
posed of innumerable hexagons, similar to those of which 
the eyes of these insects consist. If we reason from ana- 
Jogy, this remarkable circumstance will lead us to conjec¬ 
ture that the sense of which this part, so essential to insects, 
is the organ, may bear some relation to that conveyed by 
* tfe* eyes. As they are furnished with no instrument for 
receiving and communicating the impressions of sound, 
similar to the ear, that deficiency may be supplied by ex- 
traordiuarv means of vision. That the stemmata are of this 
description seems very probable ; and the antennse may, in 
some degree, answer a similar purpose: the circumstance 
just mentioned furnishes a strong presumption that they do 
this, at least in the case of these males ; else why do they 
exhibit that peculiar structure which distinguishes the real 
eyes ?’' With this bee I send one of the horns, placed on 
a slip of card, in order that you may examine the oJiaractcrs 
on it, as described by Mr. Kirby. With these 1 likewise 
send two flies of the genus Mima, covered with hairs of a 
feathery appearance; also a cluster of eggs, laid by the 
large blow fly. Some exceedingly minutL'Cyn/ps, whose an¬ 
tennae highly deserve examination, they being extremely 
delicate, and of a beautiful form. With these 1 send you a 
variety of the genus por/wro, these I found on various plants 
in the hedges, and they are very dilFerent from those found 
in cellars, which have furnished us with such exquisite test 
objects for our microscopes. These I now send are covered 
over with long, hairs, and do riot appear to be furnished 
with scales, nevertheless, they are very curious objects 
when viewed under the opaque speculum. 

On the willow leaves you have, no doubt, often observed 
numerous tubercles or swellings, each of which is occasioned 
by a small fly piercing the leaf, and depositing an egg 
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within it. The sap flowing up to that part, is stopped by 
the puncture made in the leaf, and occasions tliose swel¬ 
lings, which form a case and food for (he young gnat when 
excluded from the egg. f After the caterpillar has fed its 
accustomed time, it undCTgoes its changes into the crysalis 
state, and perfect insect, within the tubercle, and eventually 
makes it way out. In order to ascertain this fact, I cut 
one of the tubercles open, and found a caterpillar withinit, 
which I enclosed in a pill box, and in the month of October 
a perfect fly was produced. I have sent you the fly, and 
also the tubercle cut open, and in which you will perc^^^e^ 
the exterior or cast-skin ^he caterpillar threw off, previous 
to its change into the perfect insect. 

Varies flies as well as many other insects deposit their 
eggs in almost all the food we take into our .stomachs, 
among other articles subject to their depredations, I found 
in a pot of preserves a number of larva, these I kept, and 
occasionally examining them, found they underwent their 
changes into the pupa, and afterwards into the fly, state, 

I have sent them to you in their various states of larva, 
pupa, and imago. The colours of the wings are very beautiful. 

In the autumn of 1823,1 made a cask of grape-wine,and 
put a piece of brown paper over the bung-hole, on which 
paper I also placed a piece of slate, to prevent wasps, flies, 
and other insects.*»from getting into the wine, and on 
my examining the wine in the following March, I observed 
under the slate, and on the upper side of the brown paper, 
several laivae, resembling those of the flesh fly, but not half 
their size ; they were feeding very greedily on the liquid 
produced from the wine, and which had soaked through 
tJie paper. At that time I suppose they would eventually 
change into small flies, like those I had frequently found 
in vinegar, as mentioned by me in a former letter, and to 
prove which, I put several of the larvae into a phial, with 
some of the paper saturated with wine for them to feed on, 
and also covered the mouth of the phial over with paper, 
which I perforated with a pin, in order to admit air; but 
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instead of flies coming forth, as I fully expected, the larvm 
became pupa, and changed into a small species of beetle, 
of tlie genus cryptophagus, in the month of June. I send 
you a few of the dried larvae, the crysalis cases, and several 
of the perfect insects. You will fmd the antennae, the eyes, 
and various parts of these insects, very curious objects 
under the microscope. 

,I send you a singular species of spider; at the time I 
caught it, its colour was perfectly white ; though it has 
now changed colour a little. The eyes are eight in number, 
^bu| are differently situated in the head to those of most 
other spiders. With this you will also receive a foreign 
, species of spider, which is covered with fine metallic scales, 
and what in fact is the case with most of our British 
hunting spiders, indeed the vast profusion of scales with 
which many of these species are covered, makes them very 
interesting objects when viewed under the opaque speculum. 
I also send a few specimens of cerambyx, the capricorn 
beetles. This is a very beautiful and finely variegated 
fauiily of insects, consisting of upwards of five hundred 
species, some are of a most gigantic size, measuring near 
seven inches in length ; the devastation they make in 
timber, while in the larva state', is astonishing ! The larva 
of ceramhyx demirornis is a native of many parts of America 
and the West Indian Islands, where iW^in great request, 
like that of the palm curculio, as an article of food, being 
considered by tiie transatlantic epicures as one of the 
greatest delicacies in the western world. We are informed 
by authors of the highest respectability, that some people 
of fortune in the West Indies keep Negroes for the sole 
purpose of going into the woods in quest of these admired 
larvffi; and who scoop them out of the trees in which they 
reside. Their general length is about three inches and a 
half; and their thickness that of the little finger. They 
are commonly called by the name of macaccos or macokkos. 
The mode of dressing them, is first to open and wash them, 
and then carcfullv broil them over a charcoal fire. 
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The circumstance of the larvae of ceramhyx violacus 
attacking only such timber as has not been stripped of its 
bark, ought to be attended to by all persons who have any 
concern in this article^ for the bark is a temptation not 
only to this, but to various other insects; and much of the 
injury done to timber might be prevented, if the trees were 
all barked as soon as they were felled. The female is fur¬ 
nished with a retractile tube. This she inserts betweei> the 
bark and the wood, to the depth of about a quarter of an 
inch, and there deposits a single egg. I have displayed 
between two slips of glass an ovipositor from a very^^jpqll 
species of this genus, \n which you will observe numerous 
muscular fibres, with characters highly interesting. I liker 
wise send you an insect of another genus, calUdium baju- 
lum, whose larva is very desttuctive to deal .palings, on 
which it feeds. The genus crysomela affords abundance 
of very splendid insects for the microscope. I send you 
f. vitellina;, a small but splendid species ; together with 
various others, which you will find very beautiful. 

I also send you a few beetles which I found in a small 
pool of, water on Epping Forest, hydrochus elongatus, and 
hclophorus dorsalis ; the characters and colour on the head 
and wing-cases of these, are very fine when viewed under 
the speculum. 

I likewise send »you a small insect, the necrobia ruficollis, 
highly interesting to entomologists, on account of a similar 
species, which was, in a great measure, connected with the 
means of preserving the life of a worthy and most useful 
man. Latrielle, the celebrated entomologist, was, during 
the French revolution, arrested and thrown into prison, 
and, like many others, he was condemned to death. Mid¬ 
night was the time appointed for his execution. The officer 
arrived at his dungeon unperceived by Latrielle, and for';**' 
him busily engaged in examining a species of this insect, 
and uttering pious ejaculations to the Almighty; throwing 
himself under the protection of that Being who, manifesting 
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so much wisdom in forming and providing for the wants of 
BO minute an insect, would not overlook the situation in 
which he was at that time placed ! The officer had studied 
entomology, and had experience<| much gratification in 
that delightful part of natural history. He had also heard 
a very Tavourable account of Latreille, and now became 
warmly interested in his behalf. He entered into conversa¬ 
tion with him, and determined on saving his life if possible. 
He was enabled to do so, in consequence of a person having 
died in the prison whose figure resembled his. He liberated 
qn^§ecreted him until the storm was blown over j substi¬ 
tuting the dead body in the room ofi Latrielle’s ! 

, I also send you an object, the poison from which occa¬ 
sioned the death of a collector of insects. Mr. Sharpe, 
who, while«collecting insects in Combe Wood, met with a 
viper; he had often been in the habit of catching and 
selling them, and therefore made no hesitation in laying 
liold of this. But, in consequence of his taking up some 
dried leaves with the viper, his grasp was not sufficiently 
tight, and the animal bit him twice. Sharpe, not thinking 
it of any consequence at the time, continued collecting, 
until he became so ill as to be incapable of joining his com¬ 
panions; who, some time afterwards, found him on the 
ground, in great’agonies, and very much swollen. The 
poison had done its work ! He was cdhveyed home, and 
in a few days died. The object is the fang from the jaw 
of this identical viper, and in which you will perceive the 
aperture through which the poison was ejected. 

There are some curious remarks made by the Rev. W. 
Derham, on the poison of vipers, in the second volume of 

his Physico-Theology, page 339. 

You will find the wood louse, oniscus sellne, a very in- 
teiesting object to examine its various parts, and particu¬ 
larly its brilliant and numerous eyes, which appear like 
clusters of diamonds, neatly set. I have sent you two spe¬ 
cimens, placed in different"positions, in order to exhibit the 
various characters. Swammerdam relates a ludicrous mis- 
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take of a servant maid, who, finding in the garden a great 
many of these insects in a globular form, imagined she 
had discovered some handsome materials for a necklace, 
and betook herself to stringing them with great care; but, 
on suddenly perceiving tliem unfold themselves, she was 
seized with a panic, and ran shrieking into the house! 
Though considered but of slight importance in the present 
practice of physic, yet these animals once maintained ,a 
very respectable station in the materia medica, under the 
title of millepedes ; they being regarded as being aperient, 
resolvent, &c. They were ordered in cases of jaundice, 
asthma, and many othej disorders; and were either tak*^ * 
living, being swallowed like pills, in their contracted state, 
or variously enveloped in syrups and marmalades; but were 
more generally reduced to a powder, and thus npxed with 
other ingredients. 

1 likewise send you a piece of card, on which I have 
placed some minute muscles, that 1 met with in a pond, 
swimming about with great velocity. These are not larger 
than the head of the smallest pin! I have placed them in 
different.positions, in order to procure a view of the various 
parts of the shell; some of the shells I have set open, 
within which the fish may be seen ; on one of these I ob¬ 
served the exterior of the shell to be covered over with the 
habitations of mimvte aquatic animals; the form of these 
habitations are very singular, regular, and curiously marked. 
Although this muscle appears to our eyes so minute, yet 
how large it must have appeared to those animals that had 
constructed such numerous habitations on its surface ! 

I have before observed, that the various species of cimices 
ofier an almost unbounded field for the collection of splen¬ 
did objects for the microscope. I now send you a few, 
among which you will find one very rich in colour ; another 
minute one, beautifully marked on the antennm, head, anH 
thorax ; this is a very scarce insect, and, according to the 
modern system, constitutes a new genus, beryius clnvipes. 
Also some which I found lunning very nimbly on the sur- 
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face of the water, cimex pahidum. These are covered with 
fine down, resembling a coat of velvet. The back appears 
hollowed out, giving that part the appearance of a boat. 
These insects, 1 find on dissection, are furnished with a 
proboscis, within the sheath of which arc contained several 
instrtimenls, adapted for the purpose of extracting ’the 
juices from plants, &c. 

, I also send you a curious species of ptinus, p. sulcatiis, 
the antennoa of which are beautiful, and covered with mi¬ 
nute scales, as are also the legs ; the larvae of this insect 
make sad depredations in libraries, by perforating those 
round holes which are so frec^uently observed passing 
through all the leaves of a book ! I have before observed, 
that several volumes, which had lain some time on a shelf 
undisturbed, had been so regularly perforated by a single 
larva of this species of insect, that a string might have been 
passed thfough the hole in each, and all the books suspend¬ 
ed by it! The genus attellabus you will find a fair object 
for the microscope, in the markings of the proboscis and 
wing-cases; as such I send you a specimen. 

I also send you a very singular fly, bombi/iius rpnjor, or 
sword bee-fly; so termed in consequence of its having a 
very long straight proboscis, within which are enclosed 
four instruments, for opening, piercing, and sucking the 
nectarious juices of flowers ; and wheivip the act of doing 
this, they do not settle, but keep constantly buz'iing upoir 
the wing. I have dissected the proboscis, and have placed 
the trunk, with the four instruments displayed, between 
slips of glass; as also its numerous eyes, which are of 
various shapes and si’zes. These dissections you will find 
exceedingly fine objects for the microscope. 

I likewise send you a species of the leaf-cutting bee, 
apis centunculariSf with a dissection of its head, sting, ficc. 
And as the habits of these insects, in the construction of 
their nests, are somewhat singular, so I furnish you with a 
brief statement of them. These insects form cylindrical 
nesLs, of the leaves of the rose and other trees, which arc 
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sometimes of the length of six inches, and generally con¬ 
sist of six or seven cells, each shaped like a thimble. They 
are formed with the convex end of one fitting into the open 
end of another. The portions of leaf, of which they are 
made, are not glued together ; nor are they any otherwise 
fastened than in the nicety of their adjustment to each 
other; and yet they do not permit the liquid honey to drain 
through them. The interior surface of each cell consists 
of three pieces of leaf, of equal size, narrow at one end, 
but gradually widening at the other, where the width equals 
half the length. One side of each of these pieces is the 
serrated margin of the, leaf from which it was cut. In 
forming the cell, the pieces of leaf are made to lap one, 
over the other, the serrated side being always outermost, 
till a tube is thus formed, coated with three, fcuir, or more 
layers. In coating these tubes, the provident little insect 
is careful to lay the middle of each piece of leaf over the 
margins of the others, so as by this means both to cover 
and strengthen the junctions. At the closed or narrow end 
of the cell, the leaves are bent down, so as to form a con¬ 
vex termination. When a cell is formed, the next care of 
the bee is to fill it with honey and pollen, which being col¬ 
lected chiefly from thistles, form a rose-coloured paste. 
With this it is filled to within about half a line of the ori¬ 
fice j and she therv deposits in it an egg, and closes it with 
three perfectly circular pieces of leaf, which coincide so 
exactly with the walls of the cylindrical cell, as to bo re¬ 
tained in their situation without any gluten. After this 
covering is fitted in, there still remains a hollow, which re¬ 
ceives the convex end of the succeeding cell. In this 
manner the patient and indefatigable insect proceeds, until 
her whole cylinder of six or seven cells is completed. This 
is said to be generally formed under the surface of the 
ground, or in cavities of walls, and in decayed wood, in a 
fistular passage, which it entirely fills, except at the en¬ 
trance. If by any accident the labour of these insects is 
intcrrujitcd, or the edifice is deranged, they exhibit asto- 
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nishing perseverance in setting it again to rights. Their 
mode of cutting out pieces from the leaves for their work, 
deserves particular notice. When one of these bees selects 
a rose-bush with this view, she f^ies round, or hovers over 
it, for some seconds, as if examining for the leaves best 
suited to her purpose. When she has chosen one, she 
alights upon it, sometimes on the upper, and sometimes 
on, the under, surface; or, not unfrequently, on its edge, so 
that the margin passes between her legs. Her first attack, 
which is generally made the moment she alights, is usually 
near the footstalk, with her head turned towards the point. 
As soon as she begins to cut, she is entirely intent on her 
.labour, nor does she cease till her work is completed ; this 
is done, with her strong jaws, with as much expedition as 
we could qxert with a pair of scissars. As slie proceeds, 
she keeps the margin of the detached part between her 
legs, in such a manner, that the section keeps giving way 
to her, and does not interrupt her progress. She makes 
her incision in a curve line, approaching the midrib of the 
leaf at first ; but when she has reached a certain point, she 
recedes from this towards the margin, still cutting in a 
curve. When she has nearly detached the portion she has 
been employed upon from the leaf, she balances her little 
vdngs for flight, lest its weight should carrry her to the 
ground ; and the very moment it parts,«^]ie flies oflP with it 
in triumph, held in a bent position between her legs, and 
perpendicular to her body. 

The larvae of the leaf-cutting bees do not differ in appear¬ 
ance from those of the hive-bee.'«. When arrived at their 
full size, they spin a coccoon of silk, thick and solid, which 
they attach to the sides of their cell. Those produced first, 
are from the first laid eggs ; so that when ready to emerge 
into the air, in passing through the bottom of their cells 
they do not interrupt each other’s progress. These larvre 
are exposed to the attacks of other insects, that make their 
way into the cells and deposit their eggs there. This mode 
of forming a nest is not confined to the present species, us 
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several others pursue similar operations, adopting the leaves 
of other trees than the rose for this purpose, as the horse- 
chesnut, the elm, &c. One of the cells constructed in the 
above manner 1 now send for your inspection. 

In June, 1826, in walking through a lane near Englefield 
Green, I discovered in a bank, the holes or passages leading 
to the nests of several species of wild bees. Among them 
I observed many of the larger white and orange-tailed 
kind. This bank, for thirty or forty yards in length, was 
perforated in many places, at a distance from each other, 
with holes sufficiently large for the entrance of those 
many of which I saw g» in and come out. One species of 
orange-tail I found dead on the bank ; it being a very fina 
specimen, I preserved it, and now send it to you. You 
will observe the sting protruding from its abdoruen ; and if 
you examine the pair of darts under your microscope, you 
will find them interesting objects. 

With this I send you the dissected head of scarabceus 
jnltilaris, for your examination. I likewise send a female 
Bpccimcn of the genus sirex, the tailed wasp ; this species 
is s. drtimedarius, the larva of which is very destructive to 
timber, that being its principal food. You will observe, at 
the end of its abdomen, a serrated sting, and whicli the 
insect also uses as a saw, in perforating the trees, in order 
to deposit its eggs. When the young grubs or larvae are 
excluded from them, they commence their depredations on 
the wood. Although this material is their principal food, 
yet they also frequently eat their way into the bowels of 
other insects, their larva) living upon and consuming their 
vitals. But the perfect insect lives on the juices from the 
nectaries of flowers. This insect deserves your close in¬ 
spection under your microscope, and particularly the jaws, 
wings, and the saw or stingy with the sheath divided into 
two parts, &c. One of these saws I have dissected, and 
placed between slips of glass. You will observe it is com¬ 
posed of three separate pieces, each piece being serrated, 
and also toothed ; the sheath is also between the same slip 
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of glass, and appears to answer a twofold purpose, viz. of 
containing the saws when in a stale of rest, and also by 
forming a tube, conveys the eggs from its abdomen into the 
hole made by the insect with its saws. I have sent you 
the abdomen of this insect, which you will perceive is filled 
with eggs ; also its wings, which are curiously ribbed. I 
also send a species of hyrrus, b. pilularius, this is a very 
singular insect, of a convex shape, and when disturbed it 
withdraws its head, contracts its limbs, and lies in an inert 
state, resembling a seed or a pill, whence its name pilula- 
riijfi, I have partially opened this Insect, in order to show 
you in what manner it folds up its head, legs, and particu- 
Jarly the last joint of the leg, it lying under the second 
joint. The characters about the head, thorax, and antennae 
are well adapted for viewing under the microscope. As are 
also the curious flat shaped heads of two species of hi/me- 
iiopterus insects, I took near Windsor, in June, bethi/lus 
pimctata, and which I also send you for that purpose. 

With the foregoing I likewise send you a species of 
aquatic hunting spider, which 1 observed seeking for its 
prey in a very singular manner ; and as I had never before 
witnessed any circumstance of the kind, I was highly inter¬ 
ested in watching the motions of this little hunter, in 
catching its prey. I was walking on the bank of the New 
River, when my attention was directed toi.the surface of the 
water, on which I saw several gnats undergoing their trans¬ 
formation from the pupa state into that of the perfect in¬ 
sects. While I was viewing this interesting scene, and 
considering how liable they were to the attacks of their 
enemies, the fish, my attention was suddenly taken oft' from 
them, to a species of hunting-spider, which sprung from 
the bank to the surface of the water, and, with rapid 
bounds, proceeded to the nearest gnat, which had just 
quitted its pupa case, and was resting itself, in order to re¬ 
cover from the fatigue of the exertions it had undergone, 
in effecting its great change. The spider immediately 
seized it in its fangs, and was bringing it to shore, when I 
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secured both the captor and the captive ! The gnat I lost, 
but the spider I have placed on a pin, with its fangs set 
open, and which you will find in the box containing the 
other objects. 

In your present volume, page 101, you make mention of 
the devastations committed on various species of property 
by the white ants and other insects. I herewith send you 
a Bible, which has been the object of attack by the former 
insects ; together with the following statement of facts con¬ 
cerning it, from a friend. He informed me, that two thou¬ 
sand copies of this Bible had been sent from this coiu\tg:y 
to the Missionaries in India ,* and that when the vessel was 
unladen, it was discovered that the white ants had actually, 
destroyed eighteen hundred copies ; and the remaining two 
Imndred were in such a state as to be rendered useless! 
The copy which I now send is the only one out of the two 
hundred that is legible in every part; yet in this you will 
observe how far these insects have eaten into the margins 
of the leaves, and also into the cover. 

In thus furnishing your readers and yourself with nu¬ 
merous lists of objects for the employment of your micro¬ 
scopes, I trust that they and you will be enabled in future 
to follow up the subject, which is certainly inexhaustible. 
This unrivalled instrument, the microscope, will teach them 
and you that even a single grain of sand may harbour 
within it the tribes and the families of a busy population ! 
Witness the numerous cells contained in the grains of sea 
sand, many of which I have before shown you, composing 
the habitations of minute polypes. It will teach you, that 
in the leaves of every forest, in the flowers of every garden, 
and in the water of every pool, there are worlds teeming 
with life, and as numberless as the glories of the firmament; 
to prove which, you have only to observe the numerous 
aphides on the leaves of trees and plants ; the incredible 
numbers of various species of minute insects, found within 
pinks and other flowers, in the summer months ; and the 
countless myriads of animalculm in the green scum cover- 
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ing ponds, or even in a minute drop of water, in which hay 
or pepper has been infused ! Nature shows her wonders in 
the minutest as well as in the largest objects. Whether we 
consider the structure of the mite, or that of the towering 
elephant, we shall find her alike excellent; she has formed 
them both with the same degree of propriety of construction. 
It is our senses which are not sufficiently acute to perceive 
the organization of very small bodies, which often escape 
our observation, unless we have recourse to foreign assist¬ 
ance. Were we not assured of it by daily experience, could 
.vi^imaginc that there are animals, w'hich, being a million 
times smaller than a gram of sandy have yet organs of nu* 

• trition, motion, and generation. There are shell-fish so 
minute, that even when seen through a microscope, they 
scarcely appear so large as a grain of barley. Nature is as 
regular and as exact in diminutive objects, as in those im¬ 
mense bodies, the circumference of which we are obliged 
to calculate by millions of miles. The Creator extends the 
same beneficent care to the mite that crawls in the dust, 
as to the whale which floats upon the waves. The more 
we contemplate the works of God, the more will tl^e proofs 
of his powci be multiplied. We are confounded by the 
two extremes of Nature, the great and the small; and we 
scarcely know whether to admire the Creator most in the 
immense spheres which roll their orbs in. the heavens, or in 
those minute productions which are almost imperceptible 
to our eyes, assisted by the most powerful microscopes! 
The invention of this instrument has increased our know¬ 
ledge of the variety of organized beings in a most amazing 
degree; it extends the boundaries of the organs of vision, 
enables us to examine the structure of plants and animals, 
presents to the eye myriads of beings, of whose existence 
\Ye had before formed no idea; opens to the curious an 
inexhaustless source of information and pleasure; and fur¬ 
nishes the philosopher with an unlimited field of investiga¬ 
tion. It leads, to use the words of an ingenious writer, to 
the discovery of a thousand wonders of Ilis hand, who 
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created ourselves, as well as the objects of our admiration; 
it improves the faculties, exalts the. comprehension, and 
multiplies the inlets to happiness; it is a new source of 
praise to Him, to whom all we pay is nothing of what we 
owe; and while it pleases the imagination with the un¬ 
bounded treasures it oilers to the view, it tends to make 
our whole life one continued act of admiration ! Let us 
therefore make the contemplation of the works of God 6ur 
most agreeable employment. The trouble that we take in 
studying them, will be amply compensated by the pure 
and innocent pleasures that they will procure us. Ev6»y 
tiling in nature is connected together. No creature is use¬ 
less, or placed without design; although the use of many* 
animals is unknown to us. Thus, seeing the apparent de¬ 
struction and disorders in Nature, it ought to ma'ke us look 
up to a God who has created nothing in vain; who pre¬ 
serves nothing without a reason, and who, if he permits 
any thing to be destroyed, it is not without a w'ise design. 
If we are tlioroughly convinced of these truths, all the 

VAorks of God will lead us to glorify and bless Him. 

•» 

“ Nature witli open volume stands 
To spread her Alaker’s prai&c abroad; 

And ev'ry labour of His bands 

Slunvs .something; wortliy of a God.” 

J remain, dear sir. 

Your obliged friend, 

Gii,l, £'.7. TiIO.MAS CaKPENTCK. 

ReniarUs and Additions. Bij the Editor. 

In plate IV''. fig. 1 is a very singularly shaped scale, 
taken from a dolphin. 

Fig. 2, part of the membranous envelope, contained ip. 
tlie body of a fresh-water muscle, together with the minute 
shells of several young muscles attached to it, and as they 
appeared when highly magnified under the power of IMr.T. 
Carpenter’s microscojic for opaque objects. 

VOL. 1. 
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Fig. 3, several of the irregular hexagonal cells, with cir¬ 
cular spots in the middle of each, which surround the black 
antennae of a bee, eucera longicornis, viewed on a highly 
magnified scale. 

Fig. 4, the head, and singularly curious antennm, of a 
species of cynips, highly magnified. 

Fig. 5, one of the poison fangs of a viper, which caused 
the'death of Mr. Sharpe, the naturalist, as described by 
Mr. Thomas Carpenter. The aperture near its end, through 
which the poison was ejected, is very clearly shown in this 
magnified view of it. 

Fig. 6, part of the antenna of'the ptiiius su/calus, a 
single tuft of which is shown on a still more enlarged scale, 
in fig. 7, and in which the hairs and scales which cover it 
are clearly iseen. 

Fig. 8, one of the antenna of the berytus clavipes, highly 
magnified. 

big. 9, the rostrum and four instruments of hombplius 
major, shown on a greatly magnified scale. 

Fig. 10, the saw of sirex dromedariiis, shown as united ; 
and in fig. 11, as divided into three separate parts,,upon a 
highly magnified scale. 

The Bible mentioned by Mr. T. Carpenter as being one 
of the two hundred which escaped entire destruction by 
the white ants, out of two thousand sent out to India by 
the Missionary Society, exhibited a curious instance of the 
mischief occasioned by those insects. The margins of the 
leaves had been perforated close to the letters, and entirely 
converted into a white powder, where the insects had at¬ 
tacked them. 


(Tu U cotUitiued ) 
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XLIX .—On diminishing Human Labour in the CuU 

tivation of Cotton, Sugar, S^c. Josias Bookkr, 

Lsq,* 

The large gold medal, being the premium offered for the 
most successful attempt to apply machinery worked by 
cattle, in aid of the labour of Slaves, in our American co¬ 
lonies, has been awarded to the above gentleman. Tfie 
object of the Society, in offering this premium, was to 
induce the planters to make trial of agricultural and other 
simple machines, adapted to their circumstances; and tbiA* 
to convince themselves* experimentally, that, of all the 
modes of performing common agricultural operations, and ' 
bringing the rough produce into a marketable state, the 
labour of slaves is by far the most expensive and unprofit¬ 
able : a farther object was to mitigate the situation of the 
slave, by transferring the severest labour to cattle and 
machinery. 

Mr. Booker’s communication, in claim of the premium, 
is a simple and very interesting detail of the gradual 
adoption’by him of cattle labour, and simple machinery, 
in aid of Negroes, in cultivating a cotton plantation at 
Demerara, and preparing the produce for exportation. On 
many kinds of work, the saving of expense amounted to no 
less than fifty per cent.; and as this took place chiefly in 
the most laborious departments, namely, by the substitution 
of the plough for the hoe ; and in working by cattle, the 
machine for ginning the cotton; the situation of the Negroes 
was proportionally amended, not only by diminishing the 
sum total of labour to be performed, but by making that 
diminution to fall chiefly upon the oppressive forms of it. 
What is better still, Mr. Booker’s wise humanity was not 
confined within the bounds of the estate committed to his 
management, but his neighbours had the discernment to 
sec the advantage that he was deriving from it, and the 

From Vol. XL VII. of the Transactions of the Society for the Encourage* 
meut of ArtSr Manufactures, and Commerce, Adelphi. 
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good sense, in several instances, to follow his example, 
IVlay the good seed that has thus been sown, grow and 
prosper; and may the Society have the satisfaction of 
bestowing more medals for this object, and of recording tlie 
names of those, whose enlightened good sense has demon¬ 
strated, that the interest of the muster is inseparably 
connected with the content and case of his bondsmen ! 

Pofilar (irove, tfrar I.tvcrpool^ 

SIR, Koiemher iiO, 

I HAVE the honour of transmitting to you a detailed account 

•}r I » J 

or the methods adopted on Plantation, Broom Hall, for the 
,purpose of diminishing human labour in the cultivation of 
cotton, by the substitution of agricultural machinery, and 
the use of cattle. 

My brother, Septimus Booker, who is the bearer of this, 
will leave with you a plan of the estates, which w'ill show 
the relative position of the places better than I can c.\|)lain 
them. The cultivation on Broom Hall, luiirfield, Land of 
Promise, and Palmyra, is conducted by the peo]»le on 
Broom Hall; I have therefore included the whole under 
that name in the detail. • 

Should I have failed in making myself fully understood, 

I shall have great pleasure in giving any further explana¬ 
tions you may wish for. 

I am. Sir, &c. &c. 

A. Aikix, Etq. Sec.lfc.lfc. JoSIAS BoOKER. 

Th is part of the colony of Dcmcrara was originally laid 
out in lots of 400 yards broad, commencing at the sea- 
beach, and running in a straight line nearly from north 
to south. Some of the plantations consist of one lot, and 
others of two lots and upwards. 

The depths usually granted for cultivation being 1500 
rods, or 6,000 yards j the land best adapted for cottorr is 
most commonly within the first depth of 3,000 yards. 7’he 
whole coast of Dutch Guiana, of which Dernerara is hut a 
portion, is a regular flat ; and the first ojieration of the 
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])]antcT, on getting possession of a new lot, is to enclose it 
by a trench, of from eight to twelve feet wide, and four feet 
deep; the earth thrown up forms a regular bank round the 
j)lantation, for the purpose of excluding the Savannah 
water on the one hand, and the overflowing of the spring- 
tides on the other. 

Up the middle of each lot, and about thirty feet apart, 
are two trenches, of similar dimensions to the one befo/’e 
named, the earth from both being tlirown up together, 
forms what is usually called the middle dam, which is used 
as llic principal road to visit the different parts of^the^ 
estn tc. • 

'I’he before-mentioned trenches divide each lot into two , 
equal parts of 200 yards broad, so that each part, or di¬ 
vision, is enclosed by a trencli of from eight to t*velve feet 
wide, or wider sometimes, when the depth of the plantation 
is greater ; of course, the more land you have to drain, the 
wider the trenches will be required to be, to let off'as much 
wafer as possible, during the ebb tide, 

(.)n each division of 200 yards, between the trenches, 
are fran^ivorse open drains, of about two feet w'ide, and 
one and a half feet deeji; these drains are apart from each 
other, from twenty to forty feet, according to the nature of 
the sod. 

yVs efiicieut drainage is an object of the first consider¬ 
ation, the judicious planter takes care to have his sluice.s 
of sufficient dimensions, to drain the land in time, to pre¬ 
vent injuiy to the cultivation. 

The nature of the land in this district, to which I shall 
confine my observations, is stiff, adhesive clay; and, from 
freipient hand-hoeings for a period of thirty years, it has 
become iiicrusled, and impervious to the rains,—the water 
lodging, where the beds, or spaces between the transverse 
drains, are not sloped off from tire middle. 

'file cotton trees are in size and shape nearly similar to a 
luxuriant ourraiit-buslr, and thrive best on porous land, 
kojit free frorrr weeds, ficc., and with a trimming or pruning 
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once a year. The trees are raised from the seed, and are 
in full bearing from the second to the fourth year; they 
continue bearing to the seventh year and upwards, upon a 
favourable soil. I have always found it most profitable to 
renew the cultivation every fifth year. It has been ob¬ 
served on cotton land generally, that the trees lose their 
size and vigour, when the land has been some time in 
cultivation, and more particularly in a clayey, adhesive 
soil. 

I have heard some of the old planters remark, that when 
this coast was first planted, the trees were so vigorous, as 
fo cover the ground at a distance from each other of ten 
feet. Weeding once a year was then quite sufficient, and 
in some cases, once in two years; the crops hardly ever 
failed of .being most abundant; but now, the common 
practice is to plant at three and four feet apart, in conse¬ 
quence of which the trees are stunted, and frequent hand- 
hoeings, or weedings, are necessary, to prevent the couch- 
grass from smothering the trees. Now, I apprehend this 
falling off does not proceed so much from the exhaustion of 
the laud (nothing being taken from it but the cotton), as 
from an increased compactness, occasioned by repeated 
hoeings and tramplings; and the consequent difficulty 
which the roots have in penetrating the neighbouring 
earth in search of proper nutriment. Another disadvan¬ 
tage has arisen from the want of porousness in the land, 
namely, that the water lodges on the beds, if great attention 
is not paid to their shape. If they happen to be too much 
rounded off, the best part of the soil is washed into the 
small drains, and carried away through the sluices, of 
course to the injury of the land. It is no unusual oc¬ 
currence, to lose one-fourth of your stand of trees, in a 
heavy wet season, from bad drainage ; together with small 
pools of standing water, on the inequalities of the beds. In 
this state of things, it seemed to me absolutely necessary, 
that something should be done towards destroying the 
sour-grass, and giving to the land a perfect surface drain- 
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age ; and, at the same time, to loosen the texture of the 
soil; ploughing, of course, appeared to be the only re¬ 
medy; but that had frequently been attempted, and as 
often failed ; and the idea had been given up, as a thing 
impracticable in a tropical climate. Again, it could not 
be performed with horses, because of the open drains, into 
which they were liable to slip, and get fast. 

Never having seen oxen worked, I laboured under a dis¬ 
advantage ; however, seeing with what great facility ]vfr. 
Tongue formed a team of oxen, on a neighbouring estate, in 
1820, I commenced the use of cattle. Our first work was 
hauling timber, and dj’agging punts, or boats, to *th%* 
buildings. We found great advantage in a draught-horse 
being put before them, until they got accustomed to the 
yoke. The cattle were yoked as in Devonshire, inyself and 
assistant constantly superintending them, until a young 
Creole, named Douglas, was competent to take the entire 
management of the cattle and plough. I am indebted to 
Mr. Lucas for the gift of the first plough w’e used ; it was 
made near Lancaster, of the descrijition commonly used in 
that neighbourhood : the ploughman was considerably eased 
by the use of the wheel. 

The field selected for our first operation, was one of about 
eight acres, in a low part of the estate, of an inferior soil, 
and notorious for a bad stand of cotton. Not having 
sufficient time to give it a regular deep ploughing, before 
the season for planting was loo far advanced, we com¬ 
menced with making only one-bout ridges, or banks, 
parallel with the transverse drains, eight feet apart, the 
intervals remaining as before : both head-lands were simi¬ 
larly ridged across the beds, the furrows answering as 
small drains, through which the water was conveyed into 
the head-land furrows, and thence into the open drains. 
In a few days the land thus thrown up pulverizes, tbefi 
the cotton-seed is planted on the tops of the ridges, six 
feet apart. The labour bestowed upon this field, and others 
similarly treated, will be shown in the comparative state- 



21 6 On diminishing Human Labour' 

ment of labour, at the end of these notes. To the practical 
planter, it is an object of the first consideration, to get his 
cotton-trees to cover the ground, and keep down the 
weeds,—a considerable saving is thereby efiected in the 
labour of weeding. The trees in this field, at five or six 
feet* distance, covered the ground better than those which, 
according to the usual mode, are set at tlirec or foui Icet 
distance. One of tlie advantages attending this method is, 
that the young trees, being on the bank, and a little 
elevated, and also partially cleared, thus got the start ot 
the grass and weeds, and are raised with less labour than 
*i? coinniouly bestowed upon young,cotton in the old system , 
and, especially, as no trees are lost, from the watei stand- 
* ing in the hollow parts of the beds. The rjuantity of cotton 
picked from this field, was equal to that gatlie.cd from the 
best land on the property j although the year was not 
what is usually called by the planters " a good cotton 


year.” 

In the year 1822, I had given to me the materials of an 
old mill, imported by the iate Mr. Rutherford ; these we 
formed into a cattle-mill, for turning ten of the^ gms in 
common use. Invalids, and children of from ten to fifteen 
years of age, after a little practice, would bring 751 bs. of 
clean ginned cotton per day ; which is one-third more than 
the general average of w'ork done m that part of the countiy 
by the strongest men in the gangs, with hard labour ! 1 

have a letter, dated 24th of September last, wheioin my 
brother, who is my successor, states, that they received 
from one gin .5001bs. of cotton per day. This gin 1 had 
made by Messrs. Fawcett and Co., of Liverpool, who have 
afforded me a drawing of it to accomjiany this. 

In the year 182:1, as we began to feel tlie advantagc.s of 
our cattle and machinery, more breadth of land became 
necessary to employ our means to advantage ; accordingly, 
the abandoned plantation, Fairfield, was added to Broom 
Hall. This estate comprised a loc and a half, with a 
frontage of 000 yards ; tiie cultivation had been neglected 
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for a length of time, and the whole estate allowed to run 
into high grass, or black sedge. By this time our people 
felt, and loudly expressed, the ease they derived from the 
use of the plough. 

We continued extending our cultivation on Fairfield, 
chiefly on the principle of the one-bout ridges, until our 
cotton-fields w^re as extensive as when the property had 
2o0 people upon it, without having given up more than^50 
acres of the old cotton ground on Broom Hall. 

As the advantages of the system were demonstrated, 
applications were made by persons, both in Berbice, and 
Denicrara, to be allowt^d to send Negroes and cattle* fit 
instructhiu and training, in ginning and ploughing. The 
estate was benefilted by tlu*ir gratuitous services, for six, 
eighi, and sonutimes twelve months together; and, as an 
ej)courjgx‘ment to Douglas, and his assistants, the owners 
of the paities so Instructed, j)ni(J twenty-two guilders* for 
each ploughman, and one guilder a-piece for the oxen fit 
for general work. 

No plaritaiiis can be raised where this estate is situated, 
for want of suitable soil; and the siipjdy of that article, ns 
provision foi the Broom Hall negroes, was derived from one 
of tlio new locations for j)rovision ground, above all tljc 
former settlements, in Mahaica Creek, obtained in the 
year 1819. Tlio liont of tins lot was four miles from the 
buildings on Ihoom Hall. Tim plantains had been brouglit 
from it overland, on tlic Negroes* heads, once a fortnight; 
and, w’lien the fide suited, in a punt, drawn by men, 
llirougli a navigable canal. lii the first instance it occu- 
pietl tl)c whole gang half a day ; and in the alternate week, 
tlnee men for tlnee successive days. The whole of this 
woik \v;is aftcrwavcls perrornif d on Saturdays by a team of 
o.M'ii and two boys ! I woU recollect the satisfaction ma¬ 
nifested among tlie ))eople, wlicn the punt brought one of 
the first loads of plantains, by the aid of cattle, through tho 

* A puiliV'i is (,iu- sliiUin” iiiul ciglu-j)*!!!.!-, wIk’U till' cxcliaiiije is at twelve 
U> ihv 



218 On diminishing Human Labour 

canal; it happened at a time when the tides were low, and 
consequently there was very little water in the canal ; and 
even in some places actually nothing but soft mud. The 
punt had a load of 300 bunches of plantains, weighing 
from seven to nine tons. After the punt w'as once put in 
motion, it appeared to move with the same ease as when 
afloat. I asked a Negro, named Cudjoe, who was present 
on, that occasion, what he thought of it? and if he had 
ever seen any thing like it before ? His answer was 
(translating Negro jargon into English), “ No, master, 
never; the longer I live, the more I see: these oxen arc 
our Negroes now —they do the hardest work at this time, 
.and if master were to give them a regular allowance of 
provision every day, they deserve it certainly; and had 
all the mev on the plantation been put to drag the punt, 
they would not have moved it.” 

The saving of manual labour by the use of the cattle, in 
various ways, is immense. We not only brought the 
plantain, but timber, posts, spars, gin-roller wood, &,c. 
from the Creek, and all other materials necessary for 
building, and repairing buildings. The cattle were 
also employed in carting shells to the public road, 
which had heretofore been brought by the Negroes on 
their heads. 


In the course of time, when our fields of cotton were ex¬ 
tended and well covered with what was considered a good 
stand of trees, we devoted a little more attention to a 
couple of fields, measuring about twenty acres, by putting 
them under a legular course of tillage. One clean plough¬ 
ing and harrow'ing in the dry season was sufficient to 
pulverize the ground and destroy the weeds. While I 
remained in the country, which was above twelve months 
afterwards, neither of those fields had been weeded, excejit 
just about the roots of the cotton-trees. We made use of a 
moulding-plough, with a very broad-winged sock, to loosen 
the earth and destroy the weeds in the intervals. A short 


time before 1 resigned the charge of the estate, we used for 
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the same purpose a cultivator, set with coulters, and duck- 
footcd lines. 

One of the fields above alluded to, was nearly in the 
middle of Fairfield, on what we called Congo ground.” 
The land was completely covered by the trees at seven feet 
apart; it yielded well, and was less affected than the other 
fields with drought. The other ten-acre field had been 
salted, by the tides running in and out, for upwards of four 
months, for the purpose of destroying what is usually called 
“ the devil’s-grass j” it was afterwards ploughed, har¬ 
rowed, and planted with cotton-trees at four feet apar^ 
the trees barely covered the ground at that distance, yet 
were very productive. The smallness of the trees I attributed, 
to the land being so very salt. 

From my own observations, I have no hesitation in 
saying, that the horse-hoeing husbandry can be employed 
with great advantage in cleaning cotton crops; and had 
I remained in the colony, I should have put the two estates 
in succession under tillage ; and, I may say, I regretted 
leaving the colony before 1 had set this branch of improve¬ 
ment fairly on foot. However, what has been done by our 
feeble attempts at lessening manual labour, is proved by 
the memorial and accompanying documents to Sir B. 
D’Urban, the Governor of Demerara. It is also pleasant 
to reflect, that it was not done by overworking the slaves ; 
as there was only one estate on which the increase of po¬ 
pulation was so great as that of Broom Hall, at the last 
registration. The estate, whose births over deaths equalled 
Broom Hall, has however a gang of about 330 negroes, 
which is 148 more than that of Broom Hall. 

The people on this latter property are comfortably sup¬ 
plied with food and clothing by their respectable owners* ; 
and when the apportioned work of the day is over, it fre¬ 
quently occurs that the industrious have spare time to 
cultivate their plots of ground, the produce of which, if 

* Jolm 13o)id, £f(i. Lancaster, and Abralnuu Itawliusou, Esq. Eakcubam, 
A’orfolk. 
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mt piven to their stock of poultry and pigs, is disposed of 

for some aitide of luxury, either in food or clothing. As 

1 / ' •— 

an encouragement, we prepared the land for them, by 
ploughing and harrowing. 

I witnessed with ])leasure the manners and habits of the 
Negroes to improve with their property. 1 had more reason 
to complain of their want of thought and consideration 
than any deficiency of talent. 

Before I left the colony, in May, 1827, my example had 
been follow'od by several other j^lanters, both in Berbice 
t'^nd. Demerara. There w'erc then eight ginning-mills at 
work ; and several estates, both (Cotton and sugar, had 
••entered into a system of tillage wdth great prospect of 
success. Five or six of the wood-cutters had intiodnced 
oxen into* their establishments for hauling timber, thereby 
effecting an immense saving of manual labour: besides 
this, there are many others employed in drawing carts and 
jnints for transporting the produce of the estates to 
the places for shipping it, and in bringing home tlie 
sujiplios. 

The labour of the cattle, instead of being a C 9 st to (he 
estates, has been a source of revenue: the cattle being 
worked while they are young, pay by their growth the 
interest of their purchase-money aird grazing. They arc 
not worth more than six joes* a-head when first brought 
to labour; and after two years’ w'ork,are readily sold at 
eight and nine joes each. 

I’he cost of the ploughs, harrows, harness, Sec. was more 
than covered by the earnings of our ginning-mill, after our 
crop was ginned off. 


* A juf' is twenty-two 
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A Statement of jMhonr required for Ten Acres oj Cotton, 

for two successive Years. 

OLD SYSTEM. 

Days. 

Weeding and levelling tiie beds, preparatory to planting tjO 
Running the lines and placing the line-sticks ... 4 

Planting the seed, three and a half feet apart . . . 23 

Rloulding, singling the plants, and suj)plying the va¬ 
cant places with seed,.180 rows, six to each person 

for a day.30 ^ 

Five weedings in two years, six persons to an acre . 300 
(3ne pnniiiig the second year.20 

437 

NEW SYSTEM. 

Running the lines and placing the line-slicks ... 4 

Ploufrhino: 103 banks, with six oxen, one man, and 
three boys, two and a half effective men, six days . l.'j 

Ploimhinor head-lands.3 

l^hmting 103 banks.: ... 13 

Weeding, moulding, and singling the plants ... 17 

3'hree times weeding during two years, five persons to 

an acre each time.150 

One pruning the second year.20 

Balance in favour of this method.215 

437 


The dilfercnce in labour in favour of the new syslem is 
215 days, which is annually a saving of ten and three 
quarter days for each acre in cultivation. 
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A Statement of the Labour expended on a I'en-Acre Field 
tinder tillage, Jor one year only; the second year it is 
supposed would be less. 

Days. 

One clean ploughing, with one man and tliree boys, 
which occupied them fifteen days, the man and boys 
ffeckoned at two and a half effective days ... 42 

Harrowing ditto.7 

Running the lines and planting seven feet apart . . 17 

,Weeding, singling, and moulding the rows twice . . 34 

Once running the plough, with a‘broad-winged sock, 

, through the intervals between the cotton .... 10 

110 

Ginning Cotton. 

To gin a bale of cotton, 3001bs. Dutch weight, with 
foot gins in this district, did not take less on an 
average than seven days, allowing for rests, the work 

being very hard. y . 7 

Cleaning, six persons to a bale.6 

13 

According to the method now adopted, it requires one 
man and four boys to gin a bale and a half; there 
being little or no broken seed in it, three persons are 
sufficient to clean it, which will be for a bale and a 
half ginning and cleaning. 6^ 

Being a saving of eight and two-thirds of a day’s labour 
upon each bale of cotton, and very easy work to the people 
employed. Four well-grown cattle are sufficient to work 
two gin-heads, which would gin from 900 to lOOOlbs. 
per day. 


JosiAs Booker. 
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Gtorge Town, Demtrara^ 

DEAR SIR, May 5, 1827. 

Having been proprietor of the cotton estate. Prospect, 
in the neighbourhood of Broom Hall, for upwards of twenty 
years, I may be presumed to possess some experience in 
that branch of cultivation. 

I well know the soil in the vicinity of what is called Little 
Courabund, is, perhaps naturally, as unfertile as any c«i 
the coast of these colonies, and that it had for several years 
back been exhausted by long cultivation. 

I have therefore witnessed with much gratification the., 
great increase in your citips, which may be attributed to 
your system of management. 

I am persuaded that its general adoption would produce 
the most beneficial effects, especially by the great’saving of 
labour to the working classes. 

Wishing you success, and a prosperous voyage, 

1 am, Sir, &c. &c. 

.TosfAS Booker, f'sq. Broom Hall. H, GoDDAlin. 


L. —On English Bone Glue*. 

Mr. Walter Macqoekn, of 8, Marine-street, Brighton^ 
communicated to the Society of Arts a sample of bone glue, 
prepared by him in the following manner: 

The bone, previously deprived of its fat, is to be mace¬ 
rated in muriatic acid, diluted with twice its bulk of cold 
water. When the phosphate and carbonate of lime have 
been thus removed, a mass of glutinous fibre remains, which 
is to be repeatedly washed in warm water, till the whole of 
the acid is got rid of. It is then to be put into a covered 
digester, furnished with a valve, with a proper quantity of. 
water, and is to be kept at a heat not exceeding two hun¬ 
dred degrees of Fahrenheit, without stirring, till the solu- 

• From Toi, XLVIL of the Transactions of the Society for the Encourage¬ 
ment of AiU, Maiiufacture.s, anil Commerce, AUelphi. 



224 On E/tf'/ish> Jionc-Gliie. 

, o 

tion is coniplctetl. The thick liquor is then to be poured 
into a box, and allowed to become cold, when it will be 
found to have acquired the consistence of a atilF jelly, and 
's to be cut into cakes, and dried in the usual manner. 
Five jiounds of bone, and five pounds of muriatic acid, yield 
one pound of glue, of an orange-yellow colour, dry, hard; 
brittle, and of less specific gravity than glue from skin. 

•Part of the specimen sent by Mr. Macqueen, was put 
into the hands of the carpenter usually employed by the 
Society ; and who reported, that he took equal weights of 
djone-gluc, and the best London-made glue, and soaked 
them for a night in water; they w'ere then put into separate 
• pots, were just covered with water, and were boiled. The 
bone-glue was quite thin, and did not require more water; 
the other'glue boiled thick, and it was necessary to add 
more water, in order to bring it into a state fit for use. 
The solution of bone-glue was found to c/ii//, i. e. to become 
gelatinous much sooner than the other; and is, therefore, 
not applicable to cementing long joints, but it answers very 
well for small work. It is also well adopted for laying 
veneers, being stronger than common glue, making a closer 
joint, and not being liable to be affected by damp. 

The Committee of Chemistry directed the secretary, 
Arthur Aikin, Esq., to make some comparative experiments, 
which was accordingly done, with the following result: 

Two varieties of London glue were taken. 

No. 1. Common glue, of a yellowish-brown colour, 
somewhat flexible, and with an odour like that of stale 
liquid glue. 

No. 2. Best London glue, of a darker colour than the 
preceding, hard, brittle, inodorous. 

No. 3. Mr. Macqueen’s bone-glue. 

, Two hundred grains of each were put into separate equal 
coffee-cups, with two liquid ounces of river tij^ater. 

On the second day : 

No. 1. Has swelled the least, and has a putrid odour. 

No. 2. Has swelled the most, and is inodorous. 
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No. 3. Has swelled nearly as [mucTi as No. 3) and is 
also inodorous. 

On the third day: 

No. 1. Is less swelled than the others, much of tho 
water remaining unabsorbed, and its odour is very putrid. 

No. 2. Has absorbed nearly the whole of the water, 
and is inodorous. 

No. 3. Is in the same state as No. 2. , 

Each cup was put over the fire, in a vessel of cold water; 
and by the time that the water began to boil, each of tho 
glues was perfectly dissolved. No. 2 made the thickest 
solution. No. 1 was thinner. No. 3 was almost as thin 
as water. 

i 

The water lost by evaporation, since the beginning of 
the experiment, was, in No. 1, 125 grs.; in No. 2, 124 
grs .; in No. 3, 78 grs. The real proportions, therefore, of 
glue and water, in the respective solutions, were. 


No. Glue. 

1 ... 1 

2 ... 1 

3 ... 1 


Water. 

8.35 

8.35 

8.82 


On cooling, all the three solutions became gelatinous 
nearly at the same time. No. 1 was ^an imperfect tremu¬ 
lous jelly. No. 2 was less tremulous. No. 3, considerably 
stiffer than No. 2. 

The glues, thus prepared, were put into the hands of the 
same carpenter who made the former trials. 

At a subsequent meeting of the Committee, three pieces 
of mahogany were produced (each composed of tw'o pieces), 
cemented by the three samples of glue. The carpenter 
reported, that all the solutions were thinner than glue as 
usually prepared; that No. 3 was by far the thinnest, and, 
if used quickly, before it had time to chill, a smaller quan-^ 
tity of it than of the others’, was required ; and that it 
made a rather firmer joint. He also stated, that, in laying 
veneers, and in certain kinds of cabinet work, the bones 

1. <5 


\ OL. 
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glue may be used with great advantage; because, from the 
extraordinary fluidity of its solution, a glue might be pre¬ 
pared, containing twice the proportion of solid gelatine that 
is contained in other liquid glues, and yet remain quite 
fluid enough for use. Such a glue would, in many cases, 
be* of great advantage, where extraordinary strength is 
required. 

^ Of the three specimens of mahogany. 

No. 1 broke altogether in the joint; and is, therefore, 
decidedly the weakest. 

Nos. 2 and 3 broke partly in the joint, but chiefly in the 
"^Svood; and there does not appear to be much difference 
between them. 


hi.—On the so termed French 'Class-Paper. Ry the 

Editor. 

We have received from France, of late years, thin trans¬ 
parent sheets of this substance, and which have been found 
by artists to be greatly preferable to any tracing-paper hi¬ 
therto employed by them. It is evidently a preparation of 
gelatine, most probably, bone-glue, and seems to have been 
formed by pouring a solution of it upon plates of polished 
glass, and leaving it to become dry. We are not aware 
■that it has hitherto been prepared in this country. 

Mr. W. Kelsall, the ingenious engraver, whose method 
of taking casts of medals in plaster of Paris we have given 
in page 108 of our present volume, has, we are informed, 
employed this glass-paper, in making tracings, in the fol¬ 
lowing novel manner. He places it upon the original de¬ 
sign, which he wishes to copy, and to transfer, in a re¬ 
versed position, to the surface of the etching-ground, laid 
upon his copper or steel plates; and, with a fine etching- 
needle, and light and even strokes, he draws the outlines 
of his subject upon the surface of the glass-paper. This 
done, he mbs over it some patent calomel, which enters 
into and fills up the lines so drawn ; the remainder being 
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carefully removed from the surface of the glass-paper. .He 
then places the surface of the glass-paper thus treated in 
contact with the etching-ground, and secures it from slip¬ 
ping ; and then, by dexterous light blows upon its opposite 
surface, he transfers the calomel from the slight incisions 
made in the glass-paper, to the etching-ground upon his 
plate. 


—On Substitutes for the French Glass-Paper. By the 

Editor. ^ 

Tills material, although Excellent for the purpose described 
in the former article, being, however, scarce and expensive,* 
the Editor thinks it will be acceptable to artists, to be in¬ 
formed of other means of procuring similar, and even more 
important, results. 

Many years since, a person submitted to the Society of 
Arts, a method of drawing perspective representations of 
objects, and of transmitting them to the surface of paper. 
His method consisted in coating the surface of a piece of 
plate-glans with a solution of gum arable, and letting it 
become dry. Tliis glass he then mounted perpendicularly, 
by placing it in a groove made to receive it in a wooden 
basis, and which also carried a sliding arm, which sup¬ 
ported a metal plate, having a small orifice in its centre, to 
serve as an eye-piece. The outlines of any object were 
then to be traced upon the gummed surface of the upright 
glass, with a fine needle, fixed io a proper handle; the eye 
of the artist being at the same time applied to the orifice in 
the eye-piece ; and thus a perspective outline of the object 
might be readily drawn in the thin coat of gum. The glass 
plate being removed from its stand, the lines traced in 
the gummed surface were then to be filled with copper¬ 
plate printing ink, which was wiped off the surface as usual. 
A moistened paper being then laid upon the inked surface, 
the outlines might be transferred therefrom to the paper, 
by burni'hing the back of it with any proper and smooth 

g 
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instrument. The Editor put this method to the proof, and 
thus obtained the outlines of the object he drew upon the 
gummed surface of the glass, transferred upon the paper. 
The success of the experiment was not, however, sufficient 
to merit the reward of the Society. 

Now, be would suggest, that a thin plate of glass, coated 
either with a solution of gum arabic, or with a mixture of 
gum arabic and isinglass, or simply with one of isinglass, 
might be substituted for the French glass-paper with every 
prospect of success ; and the outlines of any object traced 
^upon it, might be filled with calomel, be reversed, and 
transferred to the surface of etching-ground, in the manner 
done by Mr. Kelsall, and as described in the preceding 
article; and when done with, a fresh coat of gum, &c. 
would render the glass again fit for service. 

We also think that a thin plate of lantern-horn might be 
conveniently employed as a substitute for the French glass- 
paper, and at a much cheaper rate ; although it would not 
possess the great advantage of being capable of being used 
repeatedly, which the prepared glass plates do. 


LIIL -—On French embossed and other works, in flattened 

Straw. 

In a late volume of the Dictionnaire Technologigue, we 
find an interesting article on this subject. This manufac¬ 
ture, before the French revolutionary war, had been con¬ 
fined to religious establishments, and especially to those of 
the Carthusians; and it is to an artist of this class, that 
the editors of this respectable work are indebted for the 
first publication of the particulars of the several processes 
employed in it. 

On the choice of the Straw, and its ‘preparation. 

The straw of all the cereal plants is not equally fit for 
these kinds of works; we must choose that which is the 
whitest and the thinnest, and whose tubes are the largest 
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and longest. The two-rowed barley, hordeum distichon, L. 
possesses all these desirable qualities. It differs from the 
common or square-eared barley, in its head being flat, long, 
and having only two rows of grains; its beards and stems 
are rough to the touch. 

At the approach of the season for gathering it, and when 
the head s are formed, they visit the fields where it is grown, 
and select the finest straw, of a yellow colour; they thdn 
cut it with scissars, near to the ground, deprive it of its 
leaves, and examine whether or not it be spotted. The 
mists and the rain in the spring, produce black spots,* 
which it is impossible td remove; and we must therefore 
give the preference to those parts of the country where the ' 
straw has least suffered from this defect. Before collecting 
it, an agreement is made with the proprietor ofthe field, 
for leave to cut it carefully, provided that the heads be 
giveq to him, and which must also be cut off with scissars. 

The stems arc also separated into lengths with the scis¬ 
sars, by cutting them above and below the knots, w’hich 
are rejected as useless, as are likewise the sheaths, and the 
small stems at lop, which have too little width to be of any 
use. The most beautiful tubes are those which are the size 
of an ordinary writing quill, thin, and free from spots. 

When the straw has thus been deprived of its useless 
parts, the lubes are selected according to their lengths, and 
placed in boxes, divided into compartments. 

On Bleaching the Straio. 

When the selection has been made, it is necessary to 
bleach the straw, and especially that which is intended to 
be dyed of delicate colours; as we cannot be ignorant, that, 
in any ordinary dyes, we cannot procure fine colours, unless 
the matters intended to be dyed approach near to a perfect, 
whiteness. And, although the straw is generally yellow, 
yet it is not difiicult to give it a fine white appearance. 
We employ the liquid chlorate of lime for this purpose, iii 
a similar manner to that used in the ordinary bleaching 
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processes ; but it is blanched much more easily than linen, 
and even than cotton. 

We need only take this trouble for the most delicate c o 
lours, such as a light rose colour, flesh colour, a tender lilac, 
a pale yellow, celestial blue, or azure, &c. For the less 
delicate colours, the bleaching of the straw by means of 
sulphur, is sufficient. 

r 

On bleaching the Straw with Sulphur. 

The vessel most commonly employed for this operation, 
ie. a hooped cask, about three feet high, and open at both 
ends. About the middle of this vessel, a not, strained upon 
• a hoop, is lodged, the hoop resting upon several nails, 
driven into the sides of the cask for that purpose. The 
straw, in Handfuls, hound round with thread, is laid upon 
this net, and crossed with other similar bundles, till the 
vessel is full. It is covered with a lid, similar to that of a 
snuff-box, the inside of the rim of which has woollen list 
nailed around it, in order to cause it to perfectly close the 
top of the vessel. The whole is also enclosed within a 
woollen envelope. We must also not forget, either to nail 
or glue paper all over the inside of the vessel, in order to 
close all the crevices, which might otherwise suffer the sul¬ 
phureous acid gas to escape through them. 

All being thus disposed, we place underneath the vessel, 
a chafing-dish, full of burning charcoal, over which we 
have placed a sheet-iron pan, containing a layer of sulphur. 
The sulphur, on being heated, inflames j and the sul¬ 
phureous acid gas disengaged, fills the inside of the vessel, 
and bleaches the straw. Three or four hours are sufficient 
for this operation. Care must be taken that the sulphur is 
thinly spread over the bottom of the iron pan, as, should it 
•be laid in too great a quantity, it would unite, and form a 
flame, which might reach too high in the vessel, and tinge 
the straw with an unchangeable blackness. This operation 
should always be performed in the open air. 

When wc no longer perceive the odour of the sulphureous 



in Jlatiened Strat 0 . 53 f 

t 

acid gas, we uncover the vessel, and remove the bleached 
straw. 

On the preparation oj the Straw before dyeing it. 

There are certain colours which the straw will not well 
take, unless it has been previously opened. This operation 
used to be a tedious one, but we have considerably short* 
ened it by an instrument of our invention. , 

The straw must not be in a perfectly dry state, when we 
proceed to open it, as then, on seizing it at one end, it 
would break, and be unfit for use. We therefore let it lie^ 
all night on the flagged*pavement of a ground-floor; this 
communicates a humidity to it, and damps it sufficiently to, 
enable us to open it readily, and to dress and flatten it. 

Formerly, we used a taper wooden spindle, to open the 
straw with; and, taking the tube of straw in the left hand, 
with the right hand we introduce the smaller end of the 
spindle into the bore of it, and, by inclining the spindle in 
a proper manner, we form a cleft, which we extend the 
whole length of the tube, by quickly pushing the spindle 
along in, the direction of the cleft. The straw is then 
spread open upon the spindle, by rubbing it with a bone or 
ivory polisher, formed in the shape of a folding-knife. 
The flattening of the straw is then completed by rubbing 
it forcibly with the polisher on its bright side, whilst it is 
laid upon a strong and smooth plank of apple tree. This 
operation, which is to be performed upon each tube of 
straw, we think is too tedious; and we have, accordingly,. 
substituted the following in place of it. 

We employ a pair of cylindrical rollers, mounted in a 
frame, in a similar manner to those commonly used in the 
manufacture of straw-plait to flatten it; and, in front, we 
affix to the cheeks of the frame, by means of screws,.a 
steel instrument, made in the form of a snipe’s bill, which 
is pointed at the front end, and spreads or widens towards 
the rollers ; the underside of this instrument is made flat, 
and its u]>pcr side is angular, its sides being formed into 
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sharp edges. This instrument serves both to open the 
straw, and to guide it beneath it between the rollers. This 
construction being understood, the following is the manner 
of using the machine. We take the moistened straw in 
the left hand, and cause the pointed end of the snipe’s bill 
to enter the tube of it, and thrust it forwards; the straw 
rends, and we continue to push it forwards, at the same 
time turning the rollers, by the right hand, applied to the 
winch or handle of them, until we see that the straw is 
seized between the rollers. We then loose hold of the 
straw, and continue to turn the handle, until the straw has 
jp^assed through the rollers, and falls completely opened 
and flattened, at the back of the rollers. We can thus 
prepare as many as ten thousand straws in a day ; whereas 
before we were only able to prepare about a hundred! The 
straw thus prepared is now re;;dy to be dyed. 

On the process of dyeing the Straw. 

Blue. —We take an ounce (thirty grammes) of fine Giia- 
timala indigo, in powder, and place it, in a medical phial, 
upon a sand-bath; w'c then add to it two ounces (sixty 
grammes) of the sulphuric acid of commerce. Wlicn the 
efiervescence has ceased, we add fifteen grammes of puie 
potash. It is then left in digestion for tw^enty-four hours. 

This composition serves to dye blues of various shades. 
To use it, w'e put into a proper boiler, placed over a fire, 
the .necessary quantity of water to completely cover the 
straw which we would dye. When the water boils, we 
then add the prepared sulphate of indigo, by the help of a 
wooden spoon, fastened at the end of a staff, and by small 
portions at a time, until we see that the bath has attained 
the shade we desire. We then remove the boiler from the 
fire, and throw the straw into it, but which, however, has 
not previously been opened or flattened. We keep the 
straw immersed, and when it has received the proper tint, 
we withdraw it, wash it in cold water, and leave it to dry. 

Sky-blue or azure. —Prior to receiving this delicate co~ 
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lour, the straw must be opened or flattened ; it must then 
be arranged in layers, in a square vessel of glazed earthen¬ 
ware, the layers crossing each other. We then take a por¬ 
tion of the remaining part of the blue dye, put it into an¬ 
other vessel, and add warm water to it; also stirring it to 
complete the mixture, as well a^ also adding more water, 
until we have obtained the required shade ; when the bath 
is thus prepared, we pour it upon the straw, disposed^as 
above mentioned, and with pieces of wood placed in the 
vessel, and bent in the form of a bow against its sides, we 
force the straw to continue immersed in the dye. When it 
has received the proper tjnt, we wash it, and leave it to dry. 

Yel/oto .—This colour is prepared with curaima, in pow-^ 
dor, which we boil in water, until it has received the shade 
we desire; we then throw into it the straw, in, its entire 
state, not opened, and let it boil, until its tint is satisfac¬ 
tory, when we treat it as directed for the blues. 

We dye with the residue of this bath the pale yellow 
shades upon unopened straw. 

Green.—The straw dyed of these shades of yellow, when 
plunged^into baths more or less blue, affords greens of dif¬ 
ferent hues. 

Red .—We must use for this colour, and all its shades, 
straw which has been opened and flattened in the manner 
above described, for receiving the sky-blue or azure dye ; 
and it must also be disposed in a similar manner, in glazed 
earthen vessels. So likewise the finest straw, perfectly 
free from spots, must be chosen. The following is the 
composition of the bath. 

We must procure fioin the dry-salters the dyed woollen 
threads, in skains, tinted with a red colour, approaching 
to scarlet; and boil them for several minutes in water, 
which holds a little alum in solution; the wool gives up 
nearly all its colour to the water, and when it has attained 
the required shade, we pour it upbn the straw, and suffer 
it to remain till cold. The dyed straw must then be washed 
and dried. 
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In default of scarlet wool, we may dye a red with cochi¬ 
neal, in the manner practised for silk dyeing. 

Rose and flesh colours .—These are dyed with the resi- 
duums of the red dyes, which are to be heated, and be 
poured boiling hot upon the straw, disposed in the same 
. manner as for dyeing azure. 

Violet .—For this colour we employ the dyed sky-blue 
straw, and tint it in a rose bath, according to the required 
shades. 

Lilac .—^This s traw is first dyed azure, and then flesh- 
colour. 

' We likewise dye straw of different shades of red, with 
Brazil wood, and hy means of orseille. 

Browns ,—The various shades of these colours in straw, 
are first dy^d green, then yellow, then red, and, finally, in 
a bath of Campechy wood (log-wood). 

Black .—The straw is first to be treated with galls, then 
in a bath of pyrolignate of iron, and, lastly, in one of Cam¬ 
pechy wood. 

On pasting the Straws. 

t 

The straw, whether of its natural colour, bleached, or 
sulphured, is never employed until it has been previously 
formed into plates or sheets ; that is to say, that it must 
be polished anew, flattened, and pasted, the one straw by 
the side of the other, upon leaves of thin paper, in order to 
prevent them from becoming too thick for use. 

Each plate or sheet generally consists of from fifteen to 
twenty straws, according to their width. They commence 
by selecting them one by one, in order to regulate their 
tints; as it is proper to mention, that all the straws, al¬ 
though dyed in the same bath, will not equally present the 
same tint. 

'After being thus selected, their edges are cut straight. 
In order to this, they are placed upon a stout plank of 
apple-tree, well planed, the straw being spread upon it, 
with its polished side downwards; it is then nearly covered 
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with a thin blade of iron, the edges of which are perfectly 
straight, in such a manner, that a thin thread of straw may 
project beyond the edge of the rule or blade; this thin 
thread is then to be cut off, by means of a very sharp 
knife, passed along it, close to the edge of the rule; the 
knife resembling in form an erasing knife, or a lancet. 

After having thus regulated each straw, on both its sides, 
and having prepared a sufficient number of all colours, tl^ey 
are to be cemented upon paper, by means of flour paste. 
We must have at hand a good screw-press, formed wholly 
of iron, of an improved construction, and of which we shall 
presently give a description. Upon the flat'table of the 
press, on which the screw is destined to act, we place se¬ 
veral small and thin planks of walnut, and between every 
two planks, three or four leaves of paper. It js betw'ecii 
these planks, and in the midst of the paper, that we place 
the leaves of pasted straw. 

This prcvss is, as before said, constructed entirely of iron. 
Its top and sides are formed of a flat bar of iron, with 
spreading shoulders, and tenons below, the tenons passing 
through, holes made to receive them, in the bed or table of 
the press; and holes are made through the lower ends of 
the tenons, to receive wedges, by means of which, the sides 
and top of the press-frame.are securely bound to the table 
of it. The sides and top are formed, as before mentioned, 
of a single bar of iron ; the top being flat, and having a 
circular hole in its centre, to receive the upper end of the 
stem of the screw of the press, and to steady and guide it; 
this smaller part, or elongation of the screw, being made 
cylindrical for that purpose. The sides of the press-frame 
are formed by the iron bar being bent at a right angle on 
each side, and prolonged until they reach the table of the 
press, and are secured by the wedges underneath it, as be¬ 
fore mentioned. A cross-bar is passed through holes, 
formed in the sides of the press to receive the ends of it, 
at about one-third part of the iieight of the press, and is 
firmly secured by screws and nuts. The female screw of 
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the press is formed in the centre of this cross-bor, which is 
thickened or strengthened there for that purpose; and two 
diagonal stays or braces pass from the sides of it, and are 
inserted in the upper corners of the frame, thus affording a 
great resistance to the upward movement of the female 
screw. The screw has a fine sharp thread ; and below it, 
cross holes are made through the solid part, to receive an 
iron pin or lever, by which the screw is turned either way, 
as required. Below these holes, the lower end of the screw 
is connected with the moveable iron plank of the press, by 
means of a garter-piece, in the usual manner, so as to hang 
ffom the end of the screw, and yettallow the screw to turn 
round within the central aperture formed in its upper sur¬ 
face for that purpose. The ends of the moveable plank 
have gaps formed in them, which receive the sides of the 
press-frame within them, and thus the plank is steadied in 
its movements upwards and downwards. 

A dozen thin walnut planks are placed upon the table of 
this press, and between every two of them a small paper 
book is laid, which is composed of two slieets of paper, or 
of eight quarto pages, and thus there are uniforndy dif¬ 
fused among them nine books of paper. Finally, these 
thin walnut planks are surmounted by another of oak, of 
an inch in thickness, the same size as the smaller or thinner 
planks. 

By the help of these instruments, we now proceed to 
paste the straw, prepared as above directed. 

We first spread upon a smooth table a leaf of very thin 
paper, the size of the intended plate of straw. We then 
cover this paper all over with flour paste, by the aid of a 
proper brush, and we then paste upon it one straw after 
another, side by side, beginning at one edge of the paper, 
and thus proceed, taking care that the straws neither 
overlap each other, nor leave any gap between them ; we 
then wipe them over with a proper cloth, in order to be 
assured that we have thus removed all the superfluous paste, 
and with a sharp scissors rve cut ofl', not only those ends 
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of straw which exceed the paper in length, but also a small 
slip of the paper itself. We then place this pasted plate 
under the first plank in the press, between the leaves of 
paper, and, by means of the iron pin or lever, placed in 
one of the holes made through the lower end of the screw, 
we give it a slight degree of pressure, taking care not to 
compress it too forcibly. 

We then take another leaf of paper, and paste straw 
all over its surface, in the above manner, and place it 
beneath the second plank in the press, between the leaves 
of paper. We then withdraw the first pasted plate of straw 
from the press, and remove it from between the leaves df 
paper, and which can be readily done, because the paste 
has not become quite dry; we then leave the damp papers 
to become dry, and replace the sheet of pasted straw be- . 
tween dry papers. We next lay it between the two lower¬ 
most planks in the press, and give it a considerable degree 
of pressure. 

We continue proceeding in the same manner until we 
have finished as many leaves of straw as the press will 
contain. We also change the papers at least once, and 
when ail are finished, give them a powerful pressure, and 
do not touch them until the next day. We then unscrew 
the press, and remove all the plates of straw, wdiicb are 
then placed between the leaves of a large book. 

Having thus procured a complete collection of plates of 
straw of all colours, in order that we may not be stopped 
in the completion of any works wc may desire to make, we 
shall proceed to describe the methods of working it. 

Manner of working the Straw. 

The w'orks in straw with which we are now occupied, 
are those in relief, or more pioperly speaking, in has relief. 
The manner of giving this relief to the designs is, by em¬ 
bossing them in moulds, by means of the press. But 
before describing these extraordinary works, it is of im¬ 
portance to moke known the instruments which are indis¬ 
pensable theivtu. 
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On the Manner of making the Moulds. 

In order to execute all kinds of works, it is necessary to 
have a great number of moulds. An example of a me¬ 
dallion will be sufficient to understand the mode of 
operating. Supposing that we would take the portrait of 
Charles the Tenth, we employ a five-franc piece. We 
likewise chusc the newest piece wliich we can procure ; we 
then take a plate of horn, well extended, flat, and polished 
on one side (the cutlers and comb-makers prepare these 
plates of horn). We then cut it square, a little larger than 
the coin; we next heat strongly, but not red-hot, two 
plates of forged iron, each an inch thick, and larger than 
the hdrn plate, and place one of them under the press; 
these iron plates should not be heated so hot, however, as 
to burn the horn. Upon this hot plale we lay two or three 
pieces of thick pasteboard, moistened a little, and upon 
these we place the coin with its reversed side downwards, 
or that which bears the Arms of France, from which we do 
not intend to take a mould ; and upon the face of the coin, 
which is oiled a little, we place the polished side of the horn 
plate in such a manner, that the sides of the square should 
be upright, or correspond with the position of the portrait 
on the coin; upon these we then lay the other iron plate, 
heated in the manner above described, so as not to derange 
their position ; we then lower the screw of the press, and 
squeeze them by degrees. The horn, on becoming heated, 
softens; we continue to press gently until w'e perceive that 
the thickness of the horn is diminished sufficiently to cause 
us to judge that all the parts in relief of the coin are well 
impressed into the horn ; we then cease to press, and leave 
the whole to become cold, but do not unscrew the press 
until twenty-four or thirty-six hours afterwards. 

When all is become perfectly cold, we release the press, 
and shall find a hollow mould of horn exceedingly sharp 
and well defined, without the coin being injured in the 
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slightest degree*. We next pierce a hole at each angle of 
the horn plate, and fix short brass wire pins in each, ri¬ 
veting them firmly by blows of a hammer applied upon the 
back of the plate. These pins are tapered a little on the 
face side of the mould. 

The mould being thus prepared, we proceed to make a 
force, or counter>mould. In order to do this, we take 
several leaves of pasteboard, which we paste together one 
upon another, and whilst they are still moist, we apply them 
upon the horn mould in order to receive the impressions of 
the four pins, and then bore holes through the pasteboards, 
to correspond therewith, with a pointed instrument. Wd 
must employ at first a suflacient thickness of pasteboards so 
as not to endanger the pins, and add to them successively 
until the thickness of the force, or counter-mould,^when 
laid underneath the press, shall exceed the length of the 
pins the eighth of an inch at least. 

We then place the whole under the press, and squeeze 
them carefully, so as not to damage the pins. We also add 
to the thickness of the pasteboards, if necessary, and when 
it is become sutficient, we give a strong degree of pressure, 
and continue to increase it, until we have obtained a perfect 
impression from the mould in the pasteboards. Sometimes 
we are obliged to paste small pieces of paper upon the im¬ 
pressed side of the pasteboards, in order to fill the large 
cavities of the mould, which we could not otherwise ac¬ 
complish ; but every time that we make these additions, 
we should likewise paste a leaf of paper over the whole 
surface, in order to retain these additional parts in their 
places, which otherwise would be liable to become de¬ 
tached. 

(2(> he ran^mu€J.) 

• The Editor has a horn mould in his possession, evidently taken in this 
Tnanner, from an exquisite medal of Maria Theresa, two inches in diametej, 
and in which the most delicate markings of the hair, the embroidery, &c. 
are admirably preserved. lie met with this mould at a broker's shop in So- 
mer’s Town a few years since j it, no doubt, having been brought over from 
France by one of the emigrant priests, at the comoiencemeut of the Revo¬ 
lution, and was evidently intended to have been employed in emlmssing straw 
in the manner dosrribod in this article, ft lioworci* iUo fovins an excellrnt 
inoidd toi making jn of Paris. 
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LTV.— On preventing the Dry Rot in Ships, By Mr. 

Edward Carey, R. N.* 

Every one knows that deciduous trees are full of sap 
during the period, which begins in early spring, and ter¬ 
minates with the complete expansion of the leaves. If at 
this time a branch be cut off, or if a hole be bored into the 
trunk, an exsudation of the sap, in a greater or less abun¬ 
dance, will follow. The bark at this time may be stripped 
off the wood with ease, and in large flakes; and every part 
of the tree is, so to speak, bathed in moisture. A chemical 
♦analysis of sap shows it to be a watery liquor, containing 
some sugar, mucilage, and extractive matter. In several 
* trees, as the birch and sycamore, the sap is sufficiently 
copious and saccharine to furnish a fermentable liquor, 
from which a weak, though perfect wine, may be made; 
and the sugar-maple of North America produces a sap, from 
which sugar is annually made in considerable quantity, by 
boiling it down to a proper consistence. At the fall of the 
leaf, the wood of a living tree is considerably dryer than it 
was in spring, and contains a less quantity of sugar, and 
other easily decomposable vegetable principles. 

The old method of preparing oak timber for naval use, 
appears to have been, to cut dowm the tree in winter, and 
after lopping the ends of the branches, to let it remain 
where it fell till the next*summer, without stripping the 
bark from it. During the spring, the buds in the bark, 
and tliose in the sprays which had not been removed, began 
to vegetate and grow ; and in so doing absorbed, con¬ 
sumed, and removed a part, probably nearly the whole, of 
the sap which was contained in the trunk at the time of its 
being felled. The imperfect condition of the roads ren¬ 
dered it impossible to convey heavy timber along them, 
except in the height of summer, so that a tree grown in 
the weald of Sussex, or even in the remote parts of tlie 

■r 

• From A''ol. XLVII, of tlio Traasactions of the Sooietv for the Fincou-^ 
rajjomeut of Maiiufacturos, ami Cojnmeu'e. 
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New Forest, often did not reach Portsmouth Yard till the 
second year after it had been felled. Here it was stripped 
of its bark, and stacked either in the open air or under 
cover, till by continued exposure to a free draught of air, 
it was seasoned, that is, dried. 

During this method of management, fungous rot appears 
to have scarcely existed in our shipping, whether naval or 
mercantile. * 

Of late, within the last fifty years, a great increase has 
taken place in our navy, without a corresponding supply of 
oak timber of home growth; and, at the same time, the ' 
price of oak bark, for the»use of the tanner, has been con¬ 
tinually augmenting. These circumstances have led to the 
practice of felling timber in spring, when, from the abun¬ 
dance of sap, the bark is easiest stripped. But, Vith the 
removal of the bark, that vegetation which used to take 
place during the summer after felling, and which probably 
was so advantageous in seasoning the wood, is prevented. 
The naked wood, full of moisture, is exposed to the drying 
winds of spring and the heat of summer j in consequence 
of which it, becomes shaken and injured by numerous wide 
clefts, occasioned by partial drying, which admit the rains 
and probably also the microscopic seeds of fungi to the 
heart of the tree. The immense demand of our dock-yards 
during the last half century of almost incessant war, ne¬ 
cessarily occasioned a diminution of the time requisite for 
seasoning. Hence the timber employed in the construction 
of shipping has probably of late years been defective, not 
only from insufiicient drying, but also from containing 
sugar, mucilage, &c. the elements of sap, which, when not 
acted upon by the living power of vegetation, are suscep¬ 
tible of vinous and acetous fermentation, and, finally, are 
resolvable into a matter, in which the seeds of fungi wjll 
grow with great vigour. 

To the duration of timber so circumstanced, its sit jjation 
in the hull of a ship is singularly unfavourable. The ex¬ 
ternal surface, both without and within the ship, is covered 

VOL. I. K 
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with pitch, turpentine, or paint, by which the further 
escape of moisture (or the process of seasoning), is entirely 
prevented. The other surfaces of the timber are exposed 
in darkness to the action of a warm, moist, stagnant air ; 
thaf is, they are in a situation the most favourable for spon¬ 
taneous decomposition, the rapidity of which is probably 
hastened tenfold by the growth of fungi, the slender roots 
of which penetrating into the pores of the wood, occasion 
the destruction of its substance to proceed even more ra¬ 
pidly than that of its surface. 

It is well known that a saturated solution of common 
salt is destructive of vegetable life, even in those plants 
which flourish only in eea water, and a still weaker solution 
is fatal to all except the maritime plants. Hence it might 

secured from rot 
(as far as this is occasioned by the growth of fungi), by 
injecting its sap vessels with a solution of saltj and this 
treatment has been I’ound efficacious in practice. Merchant 
vessels that convey salt in bulk, are not liable to fungi. 
A frigate, infested with fungous rot, was accidentally sunk 
in the Mediterranean, and when weighed again; after re¬ 
maining under water for some months, was found to be. 
free from fungi, and so continued. In the United States 
of America, many vessels are built of timber quite green, 
and in these it is by no means uncommon to fill up the 
spaces between the timbers with salt, and vessels so salted, 
it is understood, bear a higher price in the market, on 
account of their greater durability. 

Again, it might be argued, that oil would be efficacious, 
by penetrating into the sap vetsds of timber, and thus 
preventing the access of moisture : in confirmation of which 
it maybe observed that Greenland ships, and other whalers, 
'are not liable to fungi. Agreeable to this theory, is the 
practice which prevailed at Boston more than forty-five 
years ago, to hollow the heads of the timber.s, and to fill 
them with oil, during the building of the ship. 

The efficacy of oil, combuied with salt, may be argued 


be argued that ship timber would be 
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from the known fact, that vessels engaged in the New¬ 
foundland fishery, in which the salted fish are stowed in 
bulk, are not at all liable to fungous rot, and that the 
bottom of the hull of such vessels will last as long as two 
or three successive tops. 

From these and similar facts, Mr. Carey was convinced 
that a mixture of oil and salt, applied to the timbers of 
ships, would be very efficacious in preventing rot. He also 
thought that it v/ould be found useful to add to this com¬ 
position a quantity of powdered charcoal, in order to 
increase its bulk, at small expense, without introducing 
any noxious ingredient, and which should have the farther 
advantage of being so light, as in the least possible degree 
to affect the buoyancy of the vessel. ^ 

In the year 1785 he built two schooners, of eighty tons 
each, in the Island of Cape Breton, for a Mr. Simmons, 
and filled up all the spaces between the timbers and else¬ 
where with a composition made of the before mentioned 
ingredients. 

The next year ho removed to the Gut of Canso, and there 
built, of green wood, fresh from the forest, a brig of 200 
tons for a IMr. Wdliams, an American refusfee. In this 
vessel, before he put on the plank sheers, he bored a hole 
in the centre of each timber-head, fore and aft, on each 
side, as deep as he could without injuring the treenails, 
keeping clear of the bolts and nails. I'hese holes he filled 
up with a mixture of cod or seal oil, salt, and fine char¬ 
coal, brought to as thick a consistence as would run. 
The spaces between the tiiidiers and elsewhere he filled with 
a similar composition, but of the consistence of mortar. 
The way in which it was applied was this: the space 
being filled w'ith the composition, a block of wood, smaller 
than the space, w^as then laid on the surface and driven in ; 
the compression forced the mixture into the smallest ad¬ 
jacent crevices, and the block was allowed to remain. 
Stops of wood were also inserted where required, in order 
to keep the whole in its place, and prevent it from slipping 
down. It 2 
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The brig, filled in as described, was launched, and wa» 
employed in the trade between the United States and the 
West Indies. 

In the year 1816 Mr. Carey, on his return from the 
West Indies, by way of the United States, proceeded to 
New York, where he accidentally met with Mr. Williams, 
the owner of the brig. This gentleman informed Mr. Carey, 
that the vessel which he had built for him thirty years 
before, was then at New York, that he had had occasion 
to open her a short time before, and found her as sound 
''as on the day she was launched. He invited Mr. Carey 
to come on board, and allowed h*im to bore with a half- 
inch auger into any parts where he suspected decomposition 
might have taken place. Mr. C. accordingly did so, and 
found every core brought out by the auger to be perfectly 
sound. 

As Mr. Carey had no intention at that time of making 
public the result of his experiment, he did not request of 
Mr. Williams any certificate of the facts above stated ; but 
when, in 1827, he communicated these particulars to the 
Society, it was conceived by the Committee, to whom the 
investigation of the subject was committed, that, although 
they had no reason whatever to question the correctness of 
Mr. Carey’s statement, the public would be better satisfied 
to have the particulars of this very interesting and im- - 
portant experiment substantiated by the attestation of Mr. 
Williams. But Mr. W. was not a resident at New York ; 
and although Mr. Carey inserted an advertisement in the 
New York newspapers, as also did J. A. Yates, Esq. of 
Liverpool, on the part of the Society, in the newspapers 
both uf New York and Boston, nothing could be heard of 
Mr. Williams till Mr. Carey learnt, some time after, that 
Mr. W. had died in the West Indies three years before. 

It is understood that the Navy Board, at present, have 
the spaces between the timbers in men of war filled with a 
mixture of chalk, oil, and Stockholm tar, injected into 
tlie bottom of the frame by means of a forcing pump. 



LV .—On Improvements in the Art oj Painting in 
Water-colours. Bp Mr. C. J. Robertson.* 

H oi/ on Hou^e, Isleuorih, 

SIU, April 10, 1«29. 

In the hope of being useful to the lovers of painting, I send 
you a specimen of a new method of painting in water¬ 
colours, the result of experiments pursued for some years^, 
in the hope of enabling water-colours, in some measure, to 
compete with oil. How far I have succeeded in producing 
the force and brilliancy of an oil picture, the Society of 
Arts will be enabled to judge, from this copy of the splen¬ 
did picture of Titian, in the National Gallery; but my 
method possesse.s some peculiar advantages in durability, 
and in a facility of cleaning, which arc, I do not’hesitatc 
to assert, superior to oil; and as also in a picture painted' 
in this manner, not requiring a glass, as it may be cleaned 
with alcohol at any time, as often as you please, and with¬ 
out suftering the slightest injury; and every one knows, 
who is at all acquainted with the subject, that alcohol will 
instantly and entirely remove any dirt, that a picture may 
be subject to receive; but it is used with considerable 
danger to paintings in oil. I have paintings by me, which 
have been painted several years, and always exposed to 
light and air, and‘which, nevertheless, have not undergone 
the slightest change; and the method may be applied to 
paintings on a much larger scale, with, I have no doubt, 
equal success. 

The painting before you (a copy of the Bacchus and 
Ariadne, by Titian), is painted on what is called Bristol- 
board, or paper, attached with glue or paste to canvass, 
and which is again eft'ectually protected from the action of 
the atmosphere, known to corrode the canvass of oil paint¬ 
ings, and also from any injury arising from humidity, by 
attaching tin-foil, by means of paste, to the back of it. 

* From Vol, XLVil. of tlw Transactions of the Society for the £ncou- 
ragemeiit of Arts, Manufactures, mid Commerce. The Society roted j;old 
Um medal to Mr. Iiobert:iuu for hit iuveutiou. 
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After drawing in the outline purely and carefully (by 
purely, I mean, in a single, clean, and sharp line), with a 
black-lead pencil, rather hard, that the black-lead may not 
disturb the purity of the colours, I wet the paper all over 
with water, in u hicli a small quantity of ox-gall is dis¬ 
solved, and then lay a foundation tint, of finely-ground 
blue-black* (with the usual proportion of gum arable), to 
represent the shadows and half tints, laying them on in 
succession, and carefully adhering to the contours, without 
softening their edges, the first tints rather faint and cover¬ 
ing all but the extreme lights; after I have laid in several 
gradations, I take a large soft bfush, and plenty of water, 
and wash off as much as will come away, taking care 
always to leave the lights clean ; I repeat this, washing 
in and w.ashing out, till the shadows appear as strong as 
the picture is intended to be, and no more vvill wash off; 
the half tints ought to be much stronger than may appear 
necessary, as they lose their apparent depth of tone in a 
remarkable degree, v.hen the other colours are applied. 
When the foundation tints are nearly dry, I then lay on the 
carnation tints of the flesh with madder lakef, which is 
perfectly durable, and w'asli off in the same manner till it 
is not to be removed by washing; when these are strong 
enough, I wash on, in a very dilute state, yellow' (stone) 
ochre, or raw terra di Sienna; in the brown flesh, burnt 
terra di Sienna : thi';, if done decidedly and with sufficient 
force, will bring the flesh nearly to its effect; the stronger 
shadow's are given with Vandyke brown, burnt innbcr, or 
raw umber, mixed with madder purple, madder brown, or 
Indian red, according to circumstances; these last need 
not be washed off again. When I have got the whole 
picture to as much force as it can be brouglit in the usual 
way, the whole drawing should be washed over with a thin 

• For tlie satyrf, and browner 6gBire8, I used Vandyke brown, and the 
colours may be sepia, or any others that may suit the picture \ but 1 think 
tliese three will answer every purpose. 

t For tho flesh of women and young persona; foi others, Indian rod, and 
V(ni9tian red. 
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■olution of gum tragacanth* in water, with a large brush ; 
in doing this, care must be taken not to repeat the stroke in 
the same place till it is dry, and not to leave it in masses 
any where, as that would occasion a streakiness. The^best 
way of doing it is, to lay it on in parallel strokes, the latter 
X)nes always touching the edges of the former ones; this 
operation may be repeated several times, allowing the paper 
to dry in the intervals, and it affords an excellent surface 
for working on, and w'ill bring out the colours in a surprising 
degree, and yet without giving the smeared appearance, 
like the traces of snails, that gum arabic gives. The pic¬ 
ture must now be worked up to its greatest strength, always? 
covering it with the solution of gum tragacanth, till it 
appears finished ; it must then be varnished over with a 
solution, in spirit of wine, of isinglass previously soaked in 
distilled water. This will increase the strength, brilliancy, 
and durability of the picture, and as dry isinglass is not 
soluble in spirit of wine, except at the boiling temperature, 
so it is evident that it may be cleaned with cold alcohol 
with impunity. 

The trees in the specimen are painted in body colours, 
to show ’how capable they are of being united with the 
other parts ; and indeed any part of the picture might have 
been painted in body colours. In general, 1 paint all 
except ibc flesh in body colours, varnishing it first with the 
solution of gum tragacanth, and finally with isinglass. By 
using all the colours separately and unmixed, except for 
the dark shadows, the colouns ajipear so much brighter, 
that none of the bright colours that are at all doubtful need 
be used : in tliis drawing, with the exception of the madder 
colours, they are all earths ; no yellow brighter than yellow 
ochre being necessary. The lights will thus always main¬ 
tain their purity, and tf e dark tints their full depth, which 
is not the case in oil, where the former grow darker, and 
the latter become meally. The varnish necessary to bring 
out the dark tints again, becomes gradually opaque, and 


* It is alio to aJcl a small quantity of gam arable to U. 
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must; after a time, be taken off, with considerable danger 
to the picture, even in skilful hands. 

This method is, therefore, particularly calculated for 
perpetuating valuable pictures in copies, as 1 am thoroughly 
persuaded it undergoes no change at all. I shall be happy 
•to give any further explanation, either personally or by 
letter, and remain. Sir, 

Your obedient servant, 

Charles John Rorektson. 

A. Ajkjn^ Ser^ 


LVI .—On the Art of the Plumassier*. 

The plumassier collects and prepares the delicate feathers 
of birds, and gives them the most brilliant colours, in order 
to vend them to the embroiderer, and the manufacturer of 
artificial flowers, who introduce them into their embroideries, 
and form them into boutpiels and garlands, to add to the 
elegancies of dress and furniture, according to the tastes 
indicated by fashion. 

The plumassier only employs the feathers of the ostrich, 
the heron, the pea-cock, the swan, the goose, and the cock; 
these he prepares, and disposes in a fit manner to adorn 
our hats, robes, &c .; he also makes aigrettes, and an in¬ 
finity of other objects. The workman who forms the fea¬ 
thers for these uses, is termed a panachier. All the kinds 
of feathers which possess great brilliancy, extent, and fine¬ 
ness, are also employed in a great variety of circumstances, 
although those are preferred which we have above men¬ 
tioned. 

We shall now proceed to indicate the processes employed 
in preparing the plumes of the ostrich, the others being 
prepared in the same manner. 

' There are many qualities to be distinguished in the fea¬ 
thers of the ostrich, those of the male are the whitest and 
finest. We choose, in preference, those from the back, and 


• From the Tevhn (> log \ que ^ 
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from'underneath the wings •, also those which come from 
the ends of the wings; and, lastly, those of the tail, which 
are termed l/uuts de queue. 

The down is the feathers which cover the other parts of 
the body, and whose length may vary from four to twelve 
and fifteen inches. This down is black in the males, and 
grey in the females, and takes the names of the petit-gris, 
and d pointc plate. ^ 

The finest white plumes from the females, are always 
grey towards the ends of their fibres, which much dimi¬ 
nishes their splendour, and lessens their value. 

Independently of thege feathers, they also strip from tlie 
neck and thighs of the ostrich, those tubes of a soft con¬ 
sistence, like the skin, which coijtain feathers, which have 
not yet acquired their full length ; these are str,ung upon a ' 
thread, as they arc much slenderer than the tubes which 
are afterwards formed. Nevertheless, these latter are also 
used. 

The plumes of the ostrich furnished in commerce, come 
from Algiers, Tunis, Alexandria, Madagascar, and Senegal. 
We have named them in the order of their qualities ; the 
first are the most esteemed. The rough feathers ate sold 
in boxes, each containing a hundred. 

Preparation. —On opening the boxes, amongst those 
feathers of the finest quality, they select those whose stems 
have a soft consistence; they then extend their fringes, 
place them one upon another, and rub them carefully with 
the palm of the hand, in order to perfectly detach their 
threads. 

They then tie these feathers, one by one, to the same 
end of a thread, separating the one from the other by a 
double knot; they thus place twenty-five on each end of the 
thread, and which then takes the name of filet. The filet 
which bears the tail feathers, or les bouts de queue, contains 
a hqndred, attached two by two. Twelve filets form what 
is termed une poiguee (a handful). 

Removing the Grease. —They dissolve one hundred and 
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twenty-two grammes (four ounces) of white soap, cut into 
small bits, in four litres of moderately warm water, placed 
in a large basin ; they then agitate the water well, with a 
bundle of osier twigs ; and when it is all in a froth, they 
plunge two threads of feathers into it, and which they rub 
well with the palms of the hands, during five or six mi¬ 
nutes. After this, they take two other threads of feathers, 
and treat them in the same manner j and proceed thus with 
the others, until they have well soaped all the poignee. 
The bath is then considered old, but, nevertheless, serves, 
by adding another litre of water to il, and again heating it, 
tb prepare other poignees. They give to each ■poignee two 
old baths, and three new ones. 

After soajung, they wash the threads of feathers, six by 
' six, ill two successive waters. All the baths should be so 
hot, that the hand can scarcely support the heat 

Bleaching .—This operation consists of three difterent 


manipulations. 

1st. They steep the feathers, six tlireads at a time, in 
three litres of hot water, just below the boiling heat, whicli 
holds in solution a derni-kilogranunc of Spanish white (fine 
whitening) j they then agitate the water strongly, leaving 
the feathers therein for a quarter of an hour, and stirring 
them from time to time, to prevent the white fiom precipi¬ 
tating. They then finally wash these six tlireads in three 
difterent waters. 

2nd. They blue the feathers in cold water, in which 
they hav’c dissolved a little indigo, tied up in a fine linen 
cloth. This solution is but very slightly coloured; they 
pass the feathers through this bath, after they have been 
well washed. 

3id. The suijihuring is eft'ected in the same manner as 
in bleaching straw, and as described in the present number. 
Finally, they are dried, by hanging the threads of feathers 
upon cords. They take care, during the drying, to take 
the stems of the feathers in the liand, and strike the fea¬ 
thers upon a smootli table, in order jierfectly to detach the 
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fibres of their fringes. This operation must be performed 
whilst the feathers are a little moist, lest, if left till they 
become dry, they might risk the breaking and damaging 
them. 

These various preparatory manipulations being termi¬ 
nated, they proceed to finish the feathers, which consist in 
dressing, assorting, curling, dyeing them, &c., as we shall 
now indicate. , 

Dressing .—After cleaning the feathers, and when they 
are become quite dry, they are detached from the threads, 
and each arc passed between the fingers, from their tops to 
their stems, each onc» singly, in order to separate their 
fringes, and dress each side of them. They then clip with 
scissars, the extremities of the fringes of those feathers 
which are of the second quality. They also jwe off, with' 
a sharp knife, having a strong blade, which rvill not bend, 
a portion of each side of the lib of the feather. And they 
likewise shave or scrape ofl’, by tire help of a slip of glass, 
of a rounding or circular shape on its edge, as much as 
possible of the rib of the feather, resting the feather upon 
a piece of pasteboard, in order to render the feather supple 
and light, and assist the floating in the air. They only use 
the rounded part of the glass, in order to avoid the risk 
of damaging the fringes of the feather; and this is a point 
which more esjrccially demands all tlicir attention. 

Assorting .—Those feathers of the same quality, arc also 
classed according to the uses for which they arc designed. 
They are often obliged to berid a feather; in order to do 
which, they pass a needle and thread between the fringe, 
all along one side of it, taking care that they do not en¬ 
tangle the fringe between the loops in the thread. 1 hey 
secure each turn of the thread by a knot, and thus proceed, 
without cutting the thread, until they have reached the 
end of the feather. 

Curling. —The feathers would not have an agreeable ap¬ 
pearance, unless their fringes were curled. In order to per¬ 
form this operation, they sometimes employ a blunt-cdged 
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knife, the handle of which is enveloped either in a piece of 
cloth, or of leather, in order that it may not turn in the 
hand. They carefully draw out the filaments of the fringes 
between the thumb and the knife, and repeat the operation 

several times with each filament, until it curls like the hair. 

« 

At other times, they support four or five of the filaments 
together, upon the thumb-nail of the left hand, and pass 
the knife forcibly over them, so as to rub them, and thus 
cause the fringe to turn back or curl to the middle of the 
feather, and which change from its natural position, render s 
its appearance still more agreeable. 

*Di/eing the feathers black ,—Those feathers which the 
workmen class under the term down, and which, in their 
language, they consider as being black, are, however, only 
of a light l^own colour. This natural colour is neither 
pleasant to the eye, nor well defined; and, accordingly, 
they are dyed black. In order to do this, they attach five 
or six to a thread, in the manner above described, and then 
prepare a dyeing-bath. For every ten kilogrammes of the 
featners to be dyed, they make a strong decoction of twelve 
kil jgrammes and a half of log-wood, cut small, in ^ sulti- 
cieot quantity of water. After six hours boiling, they 
withdraw the log-wood, and throw into the bath a kilo¬ 
gramme and a half of sulphate of iron (green vitriol), 
and, at the end of fifteen or twenty minutes ebullition, 
they either withdraw the boiler from the fire, or, which is 
better, pour off so much of its contents as to leave only 
about two litres of the dye w'ithin it, and then extinguish 
the fire. They then plunge into it a handful of the fea¬ 
thers, and stir the whole with strong wooden staves, when 
they leave the feathers to steep; they then put in another 
handful, throw in two litres of the dye-bath, and again 
agitate it; they thus proceed in the same manner, until all 
thd feathers are put in which are to be dyed. When the 
whole are well steeped, they leave them to macerate for 
two, and sometimes for three, days. 

These feathers hud been previously freed from their oil 
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or grease, in an alcaline lye, each thread of feathers singly. 
This lye is sometimes formed of a fourth part of a litre of 
alcaline lye, and sometimes of boiling water and a little 
soap. They are soaped three times in new baths, and when 
they feel soft to the touch, they are washed in pure water 
until they become quite clean, and are then dried in the 
same manner as the white feathers. 

The white feathers are very difficult to dye of a good 
black, and the dye is liable to change. The citrate or the 
pyrolignate of iron are much better for this purpose, than 
tlie sulphate of iron, which always changes to a brown. 

For the other colours, they take those feathers, whidh 
have previously been bleached, chusing those which are 
whitest for the finest and most brilliant colours. Some of 
the plumasiers have tried the chlorate of lime ^or this pur- * 
pose, but did not find it good to use, and followed the 
ancient process, by means of exposing the feathers to the 
dew and to the sun, in preference. They cut the tubes or 
quills of the feathers into the form of a tooth-pick, and 
stick them one by one into the turf, leaving sufficient space 
between them for them to become well impregnated with 
the dew, and to receive the influences of the air and the 
sun in the most perfect manner. To perform this bleach¬ 
ing in the above manner, they leave them exposed to the 
dew for fifteen days. After this process, they employ the 
following: 

For Hose Colour .—A cold bath of safranum, to which 
they add a little citron juice. 

Coarse Red .—A bath of Brazil-wood, used boiling hot, 
after havipg previously passed the feathers through an 
alum bath. 

Crimfon .—The feathers are first dyed a coarse red, and 
then passed through a bath of orseille. 

Prune de Monsieur .—Having dyed the feathers a corftse 
red, they are passed through an alcaline bath. 

Blues, of even/ shade .—The same solution of indigo is 
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here used, as is already described, for dying straw, in th« 
present Number. 

Yellow. —After aluming the feathers, they are passed 
either through a bath of terra nierita, or one of vvoad. 

From the three colours, red, blue, and yellow, we obtain 
the other compound colours, green, violet, lilac, and orange. 
By dyeing the feathers first yellow, and then blue, we 
obtain a green ; the red, afterwards dyed blue, affords the 
violet or lilac; the yellow, afterwards dyed red, or rose 
colour, gives the orange. These shades may be varied ac¬ 
cording to the strength of the baths, or as we leave the 
feathers for a longer or a shorter limt in them. 

^Ponceau .—This is the most difficult colour to dye. We 
dye an orange in a bath formed of rocou (anatto), dis¬ 
solved in au alcaline lye, and then pass the feathers many 
times through another, formed by boiling scarlet wool. We 
throw into the first rose-coloured hath the juice of citrons ; 
into the second, brandy-; into the third, alcohol at thirty- 
four degrees; and add pure nitre to the fourth bath, and 
often to the fifth. This receipt, indeed, appears to us 
rather empirical; nevertheless we give it, as it ,is that 
which is mostly used by the plumassiers, although not by 
others. L. 

LIST OF PATENTS FOR NEW INVENTIONS, 

V/hivh have passed the (h eat Seal since Februan/ 27, 1830. 

To John Braith Waite, and John Ericsson, of the New-road, in the 
county of Middle.sex, engineers ; for an improved method of manu¬ 
facturing salt. Dalcd February 27, 1830.—To be specified in two 
months. 

To Enoch William Rudder, and Robert Martineau, of Bir- 
mihgham, in the county of Warwick, cock-founders; for certain 
improvements in cocks, for drawing off liquids. Dated February 
27, 1830.—In six months. 

To Charles Random, Baron de Berenger, of Target-cottage, 
Kantish-town, in the parish of St. Paucras, in the «ounty of Mid- 
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dlesex; for certain improvements in fire-arms, and in certain other 
weapons of defence. Dated February 27, 1830.—In six months. 

To William Grisenthwaite, of Nottingham,esquire; for an im¬ 
proved method of facilitating the draught or propulsion, or both, of 
wheeled-carriages. Dated February 27, 1830.^—In six months. 

To Henry Hirst, of Leeds, in the county of York, clothier; for 
certain improvements in manufacturing woollen cloth. Dated 
February 27, 1830. In six months. 

To Moses Poole, of the patent office, Lincoln*s-inn, gentlem&n; 
who in consequence of a communication made to him by a certain 
foreigner residing abroad, is in possession of a certain combination 
of, or improvements in springs, applicable to carriages and other 
purposes. Dated Febmary 27, 1830.—In two months. 

To Joseph Chesseborough Dyer, of Manchester, in the county 

of Lancaster,patent card manufacturer; who in consequence of 

improvements made by himself, and communications made to him 

by a certain foreigner resifllng abroad, is in possession of certain 

improvements on and additions to machines or machinery, to be 

used and applied for conducting to, and winding upon spools, 

bobbins, or barrels, rovings of cotton, flax, wool, or other fibrous 

substances of tho like nature. Dated February ‘27, 1830.—In 

six months. 

» 

To William Griesenthwaite, of Nottingham, Esq.; for certain 
improvements in sioam-engines. Dated February 27, 1830.—In 
six months. 

To Robert William Sievier, of Southampton-row, Russel-square, 
in the parish of St. George, Bloomsbury, in tlie county of Mid¬ 
dlesex, sculptor; for certain improvements in the construction of 
rudders, and in navigating vessels. Dated February 27, 1830. 
—In six montlis- 

To Simon Thompson, of Groat Yarmouth, in the county of 
Norfolk, mariner’s compass maker; for certain improvements in 
piano fortes. Dated February 27, 1830.—In six months. 

To William Howard, of Rothe’-ithe, in the county of Surry, 
iron manufacturer, one of the people called Quakers; for certain 
improvements in the con.struction of wheels for carriages. Dated 
February 27, 1830.—In six months. 

To Pliillip Chelwell De la Garde, of the city of Exeter, gen- 
tWinan; for certain improvements in apparatus, for fidding or un- 
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Adding' masta^ and in the masting ^nd rigging of vessels. Dated 
February 27, 1830.—In six months. 

To I'homas Prosser, of the city of Worcester, Architect; for 
certain improvements in the construction of window sashes, and in 
the mode of hanging the same. Dated March 6, 1830.—In six 
months* 


To Thomas Richard Guppy, of the city of Bristol, sugar-refiner; 
for a new apparatus for granulating sugar. Dated M arch 6, 1830. 
In six months. 


To Ralph Stevenson, of Coleridge, in the county of Stafford, 
potter; for improvements in machinery for making from flay, or 
o^her suitable materials, quarries, bricks, tiles, and other articles. 
Dated March 6, 1830.—In six monthsi 

^ To James Ramsay, and Andrew Ramsay, both of Greenoch, m 
North Britain, cordage and sail cloth manufacturers; and Matthew 
Orr, of Grepnoch, aforesaid, sail-maker; for an improvement in 
the manufacture of canvas and sail cloth for the making of sails. 
Dated March 20, 1830.—In six months. 

To George Scott, of Water-lane, in the city of London, Engineer; 
for certain improvements on, or additions to windlasses, and relative 
machinery, applicable to naval purposes. Dated March 20,1830. 
—In six months. 


To John Alexander Fulton, of Lawrence Poultney-lane,'Cannon- 
street, in the city of London, merchant; for an improvement in 
the preparation of Pepper, Dated March 20, 1830.—In six 
months. 


To William Erskine Cochrane, esquire, of Regent-street, in the 
county of Middlesex; for an improvement or improvements, on his 
patent cooking apparatus. Dated March 20, 1830.-^In six 
months. 


To Benjamin Rotch, of Fumivars inn, in the county of Mid¬ 
dlesex, barrister at law; for improved guards or protections for 
liorses legs, and feet, under certain circumstances. Dated March 
20, 1830,—In six months. 
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LVII .—On Improvements in Cutting Screws and Screw- 
Nuts. By Mr. James Jones, Engineerf, 

WITH figures. 

I 

I 

Well Street^ Wellelose Square* 

SIR, London, March 10, 1828* 

I BE6 leave to submit to the notice of the Society of Arts, 
&c., some alterations in the construction of dies and screw- 
taps, which materially diminish the labour requisite for 
tapping large screws and nuts. 

, I am. Sir, &c. &c. 

A. Aikik, Esq. See. Sfc., tfc, J- JoNES. 

The ordinary form of taps for producing the spiral groove 
or thread in screw-nuts, is that of a circle, of which four 

* We have now for upwards of two years made a point of inserting the valu¬ 
able monthly communications on the microscope, and on entomology, by our 
friend Thomas Carpenter, Esq, and likewise devoted our plates chiefly to mi¬ 
croscopic subjects, moat of them indeed being drawn from the objects themielvei, 
as viewed in his excellent microscope for opaque and transparent objects; 
fearing, that such another opportunity of enriching our work, with a series of 
new and original microscopic delineations might never again occur, and we 
now rejoice that we availed ourselves of the facilities he so kindly afforded us; 
as, from Mr. Carpenter’s removal to a distance from the Metropolis, we shall 
lose the future opportunity of so courenieutly doing so. It is indeed tiue, 
that Mr. William Tulley nas obligingly offered us the use of Ids superior 
achromatic microscopes, but he resides at Islington, and can therefore only be 
occasionally resorted to, and, although^ indeed, we always have our own Var- 
ley’s and Adams’s microscopes, and our own set of objects at hand; yet, the inv*. 
CToecope can now be but a secondary object with us, instead of being, as lat¬ 
terly, a principally one; although we shall certainly occasionally deVote a por¬ 
tion of our woi'k^ to articles on this highly interesting subject, 
t From vol. XLVIL of the Transactions of the Society for the Encourage¬ 
ment of Arts, Manufactures, and Commerce. 

VOL, 1, S 
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segments are filed off, leaviifg four smaller intermediate 
segments remaining ; the parts corresponding to the chords 
of the different segments, forming very obtuse edges, by 
which the metal in the nut is squeezed or rubbed out. It 
is customary to use two taps,—a taper, or slightly conical 
one, with which the operation of tapping is commenced ; 
and a plug, or cylindrical one, to equalise the hole, and 
make the thread perfect. 

the common tap requires to be worked into the hole in 
the nut, by an alternate advancing and receding motion ; 
its cutting being of so imperfect a kind, that the power 
fequisite to urge the tap forwards^, with a continually ad¬ 
vancing motion, would be sufficient to wring the neck of 
the tap off, the resistance being greater than the strength 

of the steel can overcome. 

* 

The altered form of the tap which I have adopted, with 
very satisfactory results, is a combination of broth the taper 
and plug taps, the part next the point being conical, and 
the upper part cylindrical ; and, to prevent the necessity of 
drawing the tap out of the nut, when it is tapped, the 
head of the tap is made less than the bottom of the thread, 
so that it drops through of its own accord. The tap is 
fluted, with four or more grooves formed along it, one side 
of each of which is in a line pointing to the centre ; thus af¬ 
fording, in a cross-section of the tap, a form somewhat 
similar to that of a ratchet-wheel. About one-third of the 
threads have their tops filed down, to diminish the quantity 
of surface in contact, by which much labour is saved, as 
the greater part of the power requisite for tapping in the 
common way, is expended in overcoming the friction, and 
not in cutting away the superfluous metal in the nut. This 
answers perfectly well for nuts not exceeding one and three- 
quarter inches in diameter; but for larger ones, as those of 
two or three inches, for instance, I have found it advisable 
to insert a cutter in the body of the tap, just at that part 
where the cone terminates j and by the action of which 
cutter, nearly the whole of the metal is cut out; the upper 
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or cylindrical part of the tap having nothing to do but to 
equalise and smoothen the thread. With this arrange¬ 
ment, I have had large nuts tapped at an expense not ex¬ 
ceeding half the usual cost ; for the operation is performed 
by a lesser number of hands, and more expeditiously, as 
the tap is inserted into the nut, and the men with the tap- 
wrench then merely walk continually round it, until the 
tap drops through, when the nut is completed, and without 
the use of the plug-tap. 

In screwing large bolts, I have experienced considerable 
advantage from clamping a cutter upon the face of the die¬ 
stock, which, after the- dies have got a good lead on the 
bolt, takes out the metal very rapidly, and with very little 
labour, the operation being merely the converse of the, 
preceding*. ' 

These alterations, and additional cutters, produce very 
advantageous effects, as I have experienced in the manu¬ 
facture of a large quantity of screwed bolts and nuts, 
which were cut by the means here described. 

J. Jones. 

Reference to the Figures. 

In plate V. fgs. 1, 2, and 3, a a is the die-stock ; b b, 
the dies ; c, a boss, perforated to receive the cutter d; e, a, 
screw, to bind it tight; a moveable clamp-piece f lays hold 
of the boss with its hoops g g; it also contains the ad¬ 
justing screw h; this boss may be removed, and the cutler 
also, or else be drawn back, whilst running the bolt through 
the dies, in order to obtain a sufficient lead ; the cutter is 
then to be a'dvanced, to do the remainder of the work, by 
turning the screw h. Sinking the face of the die a little, 
as shown at b, fig. 4, holds the cutter more perfectly. To 
make the cutter, the tap is held in the dies ; and when the 
cutter is nearly fitted, it is urged against the tap by the 

* In our Technical Repository, wh^re we have ^ven nuMeroua improved 
modea of cutting screws and nuts, our readers will recollect Mr* Peter Keir's 
iutroductiou of a cutter, to assist the dies, in cutting square-threaded screws* 
Editor. 

s 3 
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screw h ; and by the screw c being also made to hold it 
moderately tight down, and it being turned round against 
the tap, the perfect figure is given to it. The face of the 
cutter is made flat, and its back is filed or ground away to 
clear, just like a turning tool. Fig. 5 shows a clamp, 
adapted for applying such a cutter to old stocks, that are 
not provided with the means of holding it; i i are dove¬ 
tailed gaps, for holding a clamp-piece/. 

Fig. 6 is a tap ; figs. 7 and 8, sections of it; /, k, two 
cutters, fitted into taper holes, made in the tap to receive 
them ; these cutters are formed whilst making the tap; 
the teeth are then indeed flush with the tap thread, but 
tkey are afterwards made to rise a little above it, by intro¬ 
ducing bits of writing-paper into the holes. 

Figs. 9 a\id 10 arc sections of a larger tap, containing a 
cutter /, the body of which is parallel ; fig. 11 is a portion 
of the tap, showing the parallel cell into which the cutter 
is fitted ; wr, a screw, placed at the bottom of the cell, to 
raise the cutter. I do not use moveable cutters in tajrs be¬ 
low inch and quarter size; but, in all cases, I reduce the 
tap into a series of cutters of the best form, thej' having 
flat faces, radiating from the centre of the tap ; five flutes, 
made the whole length of the tap, answer best, as shown 
in figs. 0, 8, and 9 ; thus taking aw'ay full two-thirds of 
its circumference, one-third being sufficient for the spiral 
guidance: but even this is not a sufficient reduction ; for 
if four threads only were in tlie hole, there would still be 
twenty cutters, and these would require twenty times the 
force which a man uses with a single turning-tool of a si¬ 
milar size; and the cutters are less worn by making a de¬ 
cided cut, than by mere scraping. I therefore remove half 
of these cutters along the middle of the tap; but, as be¬ 
ginning the hole is easy, and the guidance and lead ol‘ the 
thread are then most wanted, so I use the plain cylindrical 
part n to make the tap begin to cut upright, or straight 
with the hole; and leave the three or four first turns of the 
cutters 0 to form the lead, and draw the tap in. I fhcJi 
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remove every alternate cutter along the portion p, leaving 
the parallel or cylindrical portion q undisturbed. For 
tapping deep holes, two-thirds of the cutters may be re¬ 
moved with advantage. I sometimes use but one adjusting 
cutter; but two divide the labour if one leaves the holb 
just as the other is entering it. 

* 

LVIII .—On a simple method of making large Screws. 

About forty years since, an ingenious smith, at Birming¬ 
ham, named Anthony llobinson, was employed by the la^e 
eminent Matthew Boulton, Esq., of the Soho, to make him 
a large wrought-iron screw for a press, of about six inches 
in diameter, and seven feet in length ; and not having the^ 
assistance of any of the modern machines now in such 
frequent use for screw making, he was of course obliged to 
depend upon his own resources. Having then turned the 
body of the intended screw cylindrical, he fitted a piece of 
paper accurately around it; and then again extending it, 
he drew a number of parallel and cqui-distant lines ob¬ 
liquely across it, from side to side, with ink, at a proper 
angle i’or the number of threads in the screw, which was 
to be a triple threaded one. This paper he then cemented 
firmly upon the cylindrical body of the intended screw, 
and, with a conical pointed punch, and a hammer, he 
pricked out the course of the lines, through the paper, 
upon the surface of the iron cylinder, and then removed 
tlie paper. He then connected the points so pricked, by 
tracing a file along their courses, and thus formed a series 
of regular helical lines along the superficies of the cylinder, 
beina: indeed the outlines of the threads of the screw. He 
ne.\t proceeded to cut away with a hammer and cold chi¬ 
sels, the iron between all the threads, until he got to a suf¬ 
ficient depth to afford a lead. He then erected a strong 
liorizontal beam of wood, upon two firm upright posts, driven 
into the. earth ; and upon one of the upright sides of this 
beam, he affixed, by means of screws and nuts, a stout 
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wrou'ght-iroa cylindrical box, larger in its internal diameter 
than the screw, and having flat wings on both sides of it 
to receive the screws; and suspending the screw vertically 
within it, and also closing its lower part around the screw 
with nioistened clay, he poured melted lead, hardened with 
tin, around the screw, until it filled up the space between 
it and the surrounding iron box, and thus formed a sort of 
fen^ale screw, of sufficient power to guide the screw accu¬ 
rately upwards and downwards within it, when it was 
turned round by persons beneath, with the help of a proper 
lever. He then fitted to the iron box the necessary guiding 
staples, and binding and adjusting screws, to contain cut¬ 
ters, by means of which, he soon brought the threads of 
the screw to a proper figure, and a perfect regularity. And 
thus, and in this simple and effectual manner, he succeeded 
in making what was, at that period, thought an extraordi¬ 
nary piece of workmanship. 

Many occasions may occur, where these hints may prove 
of essential service in cutting large screws j and we have 
therefore thought they might be a useful addition to the 
other article on screw making contained in our present 
number. 

A female screw or box may be formed to this screw in 
the manner of making the hollow screws or boxes for vices, 
as described in that article in the present number, and which 
may thus render the screw fit for use in a coining or other press. 

LIX.-—On a Self-Centering Lathe Chuck. Ly Mr. S. 

Mobdan, Castle Street, Finsbury*. 

WITH FIGURES. 

Mr* Mordan is a celebrated manufacturer of patent ever- 
pointed pencil-cases, and other similar articles, and has 
therefore occasion to pass a large quantity of wire through 

• From vol. XLVIL of the Transactions of the Society for the Encourage- 
mant of Arts, Marmfactures, and Commerce. Tlie Society voted its large 
iilvsr medal to Mr« Morduti for this valuable invention. 
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the lathe. For this purpose, the wire*, previously cut into 
lengths, must be chucked quite centrally, in order to be 
drilled or pivoted, or to have the ends turned convex or 
concave, &c. It is found, however, that wire, even in the 
same coil, varies considerably in thickness; and as this 
difference, whenever it happens, requires a fresh adjust¬ 
ment of the chuck, the result is a great loss of time, there 
being no chuck that can be depended on capable of cor¬ 
rectly accommodating itself to the various sizes of wire. 
Neither the right and left handed chuck, nor the spring 
chuck, will answer this purpose. In order to obviate this 
difficulty, which, by its frequent occurrence, soon rises to 
a serious amount, Mr, Mordan invented the chuck about 
to be described. He found it fully to answer the end th’at 
he had in view, communicated it to some of his friends 
professionally conversant with fine turning, and receiving 
from them ample testimony of the use and efficiency of the 
invention, laid it before the Society of Arts, of which he is 
a member, in order that it might be freely offered to the 
public, through the medium of their Transactions. 

In plate V. fig. 12 is a view of the chuck, with a piece 
of wire hxed in it, ready for turning ; fig. 13 is a section of 
the same; tn is the body of the chuck, having on its out¬ 
side a raised broad ring, in which is bored a hole, for re¬ 
ceiving the stem of a tightening and loosening lever ; rr, a 
pair of steel jaws, in which the wire is held j and t is the 
cap or cover, by screwing which, the jaws are adjusted, so 
as to bring any cylindrical wire placed within them accu¬ 
rately in a line with the axis of the chuck. This cap has 
also a hole 

loosening lever. Fig. 16 is a section of the body of the 
chuck, and one of the jaws in it; and figs. 17 and 18 are 
the jaws detached from tUc chuck ; n, figs. 13 and 16, is 
a hollow screw, by which the chuck is screwed upon fhe 
lathe mandrel; o o, fig. 16, is an external screw, surround¬ 
ing the outer end of the body of the chuck; the inter¬ 
vening rylindiical sj)acc p, between it and the raised ring. 


receive the stem of the fastening and 
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being left plain. In the circular end q (shown more dis¬ 
tinctly in the end view, fig. 14), is cut a dove-tailed groove, 
in which the jaws r r slide. Each of these jaws is made 
of steel, and in the form of half a truncated cone, with a 
sliding dove-lail at the bottom of each, which enters the 
dove-tailed groove made across the circular end of the 
chuck. Figs. 17 and 18 are front and side views of one of 
the jaws. The cap t has a hollow screw cut within it, 
which fits the external screw o o, fig. 16; and likewise a 
plain cylindrical part, which exactly fits the cylindrical 
part p of the body of the chuck, and greatly assists in 
steadying the cap behind* ; and at the end of the cap is 
screwed or riveted a thick steel plate u m, figs. 13 and 14, 
the centre of which is pierced with a conical hole, just wide 
enough to allow the jaws to project through it about half 
their length. 

In order to use this chuck, the cap is taken off", and the 
two jaws are slid from the centre, to admit the wire be¬ 
tween them; the jaws are then closed upon the wire, and 
the cap is screwed on ; during this latter operation, what¬ 
ever eccentricity might at first have existed in the position 
of the jaws, is coirected by the pressure of the conical hole 
in the steel plate, upon the conical sides of the jaws; so 
that the mere act of screwing on the cap, necessarily brings 
the cylinder of wire placed between the jaws into the true 
centre of the chuck. 

This chuck is also well adapted for holding wire to be 
cut and turned into small screws; as well as for receiving 
and actuating drills of all sorts and sizes in the lathe; and 
thus entirely saving the time which is generally lost in ad¬ 
justing them truly. 

To the workman desirous of making this chuck, the fol¬ 
lowing directions will be of use :—Take a piece of brass, or 

♦ In a Bimilar manner to the chucks of Mr. Saxton’s American lathe, fie- 
scribed in vol, V. page 105; and indeed Mr, Mordan, on seeing it, stated, tliut 
he had alr^o employed a similar means. We think the whole chuck would he 
improved, by adopting that innuncr of lilting it upon th* Uilioinaudrcl. 
jilni jojt. 
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gun metal, one and three-quarter inches long, and the same 
in diameter; turn a hollow screw in one end of it, and fix 
it firmly on the mandrel of the lathe, so that there shall 
not be the least degree of shake (see the preceding note. 
Edit.) ; then, cut an external screw on the other end of it, 
half an inch long, also leaving a plain cylindrical surface, 
of the same length, between the screw and the raised ring 
in which the lever-hole is made. In and across the external 
flat end of this piece of brass, cut a dove-tailed groove; 
then take a flat piece of steel, having a cylindrical stud, 
five-eighths of an inch thick, and the same in height, pro¬ 
jecting from the middle^ of its upper face; shape and ad¬ 
just this piece of steel so that it shall fit the dove-tailed 
groove accurately, and yet slide easily in it; then turn the 
cylindrical stud into the figure of a truncated cone, five- 
eighths of an inch wide at bottom, and one quarter of an 
inch at top. IVcxt, take a collar of brass, or gun-metal, 
and cut in it a hollow screw, to fit the external one formed 
upon the first piece of brass ; also let into the outer end of 
this collar, a disc of sheet steel, one and three-quarter inch 
in diameter, and one-eighth of an inch thick, and fix it in 
its place’by screws or rivets; then pierce a hole through 
the centre of it, of a conical form, so as to fit the conical 
upper half of the steel stud. JVext, screw the cap tight on 
the stud, and bore a hole truly in the axis of the chuck, 
through the stud, and continue it, till it roaches the screw 
of the lathe mandrel; then take out the steel slider, and 
enlarge the hole drilled in the axis of the chuck, until it 
will receive easily the thickest wire that is wanted to be 
turned. Lastly, divide tlie steel slider, by a transverse cut, 
into two jaws, and angle them within, so that they shall 
hold firmly, whatever work may be put between them. 
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LX. —'On the advantages attending the Division oj Labour, 

and the employment of Machinery, By the celebrated 

Dr. A Smith*. 

“ The annual labour of every nation is the fund which ori¬ 
ginally supplies it with all the necessaries and conveniences 
of life which it annually consumes, and which consist 
either in the immediate produce of that labour, or in what 
is ]f)urchased with that labour from other nations. 

“ According, therefore, as this produce, or what is pur¬ 
chased with it, bears a greater or smaller proportion to the 
number of those who are to consume it, the nation will be 
better or worse supplied with all the necessaries for which 
it has occasion. 

“ Ilut this proportion must, in every nation, be regulated 
by two ditferent circumstances ; first, by the skill, dexterity, 
and judgment with which its labours are generally apjilied ; 
and, secondly, by the proportion between the number of 
tliosc who are employed in useful labour, and that of those 
who are not so employed. Whatever be the soil, climate, 
or extent of territory, of any yiarticular nation, the abun¬ 
dance or scantiness of its annual supply must, in that jiar- 
ticular situation, depend upon these two circumstances. 

“ The abundance or scantiness of this supply too seems 
to depend more upon the former of those two circum¬ 
stances, than upon the latter. Among the savage nations 
of hunters and fishers, every individual who is able to 
work, is more or less employed in useful labour, and en¬ 
deavours to provide, as w’ell as he can, the necessaries and 
conveniencies of life for himself, or such of his tribe as are 
either too old or too young, or too infirm to go a hunting 
or fishing. Such nations, however, are so miserably poor, 
that from mere want, they are frequently reduced, or at 
least think themselves reduced, to the necessity sometimes 
of directly destroying, and sometimes of abandoning, their 
infants, the old people, and those afflicted with lingering 
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diseases, to perish with hunger, or to be devoured by wild 
beasts. Among civilized and thriving nations, on the con¬ 
trary, though a great number of people do not labour at 
all, many of whom consume the produce of ten times, fre¬ 
quently of a hundred times, more labour than the greater 
part of those who work; yet the produce of the whole la¬ 
bour of the society is so great, that all are often abundantly 
supplied ; and a workman even of the lowest and poorest 
order, if he is frugal and industrious, may enjoy a greater 
share of the necessaries and conveniences of life than it is 
possible for any savage to acquire. 

“ The causes of thj^ improvement in the productive 
powers of labour, and the order according to which it is 
produced, and is naturally distributed among the different 
ranks and conditions of men in the society, mq^e the sub-* 
ject of this inquiry. 

The greatest improvement in the productive powers of 
labour, and the greater part of the skill, dexterity, and 
judgment with which it is any where directed or applied, 
seem to have been the effects of the division of labour. 

“ The effects of the division of labour, in the general 
business of society, will be more easily understood, by con¬ 
sidering how it operates in some particular manufactures. 
It is commonly supposed to be carried farthest in some very 
trifling ones ; not perhaps that it really is carried farther in 
them than in others of more importance ; but in those tri¬ 
fling manufactures which are destined to supply the small 
wants of but a small number of people, the whole number 
of workmen must necessarily be small; and those em¬ 
ployed in every branch of the work, can often be collected 
into the same workshop, and be placed at once under the 
view of the spectator. In those great manufactures, on 
the contrary, which are destined to supply the wants of 
the great body of the peojde, every different branch of the 
work employs so great a number of workmen, that it is im¬ 
possible to collect them all into the shop. We can seldom 
see more, at one time, than those employed in one single 
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branch. Though in such manufactures, therefore, the work 
may he really divided into a much greater number of parts 
than in those of a trifling nature, the division is not near 
so obvious, and has accordingly been much les.s observed. 

To take an examjde, therefore, from a very trifling 
manufacture, but one in which the division of labour has 
been very often taken notice of, the trade of the pin-maker; 
a workman not educated to this business (which the di¬ 
vision of labour has rendered a distinct trade), nor ac¬ 
quainted with the use of the machinery employed in it (to 
the invention of which the .same division of labour has pro¬ 
bably given occasion), could scarce, perhaps, with his ut¬ 
most industry, make one pin in a day, and certainly could 
not make twenty. Hut in the way in which this business 
is now carried on, not only the whole woik is a jicculiar 
trade, but it is divided info a nundier of branches, of which 
the greater part are likewise peculiar trades. One man 
draws the wire, another straightens it, a third cuts if, a 
fourth points if, a fifth grinds it at (lie top for receiving the 
head ; to make the head re(|uiios two or three distinct ope¬ 
rations, to j)ut it on is a peculiar business, to wliiten the 
pins is another; it is even a tre.de by ifself to put them 
into the pajier; and the iinjiortant business of uiaknig a 
pin, is, in this manner, divided into about eighteen distinct 
operations, wliicli, in some manufactories, are all pcifornied 
by distinct bands, though in others the same man will 
sometimes perfonn two or three of them. 1 have seen a 
small manufactory of this kind, where ten men only were 
employed, and where some of them consequently pei forined 
two or three distinct operations. Jhit though they were 
very poor, and therefore indiflcrcntly accommodated with 
the necessary machinery, they could, when they excited 
ihemscltes, make among them about twelve pounds of pins 
in a day ; there are in a pound upwards of four thousand 
pins of a middling size ; those ten ])ersons, therefore, could 
make among them upwards of foriy-cight thousand pins 
ill a day each person, thcicfoic, makiug a tenth pait of 
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forty-eight thousand pins, might be considered ns making 
four thousand eight hundred pins in a day; but if they had 
all worked separately and independently, and without any 
of them having been educated to this peculiar business, 
they certainly could not each of them have made twenty, 
perhaps not one, pin in a day ; that is, certainly not the 
two hundred and fortieth, peihnps not the four thousand 
eight hundredth, part of what tliey arc at present capajde 
of performing, in consequence of a proper division and 
combination of their different operations.” 

‘‘ This great increase in the quantify of work, which, in 
consequence of the division of labour, the same number 
people are capable of performing, isowing to three different 
circumstances; first, to tlic increase of dexterity in every 
particular woikman ; secondly, to the saving of the time 
which is commonly lost in passing from one species of 
work to another; and, lastly, to the invention of a great 
number of machines, which facilitate and abridge labour, 
and enable one man to do the vvoik of many. First, the 
improvement of the dexterity of the workman, necessarily 
increases .the quantity of work he can perform; and the 
division of labour, by reducing every man’s business to 
some one simple operation, and by making this operation 
the sole em])loyment of his life, necessaidy increases veiy 
very much the dexterity of the workman. A common 
smith, who, though accustomed to handle the hammer, has 
never been used to make nails, if upon some particular oc¬ 
casion lie is obliged to attem|>t it, will scarce, I am assuied, 
be able to make above two or three hundred nails in a day, 
and those too very bad ones. A .smith who has been ac¬ 
customed to make nails, but whose sole or jirincipal busi¬ 
ness has not been that of a nailer, can seldom, with his ut¬ 
most diliii-ence, make more than eight hundred or a thou- 

O'' ' o ^ 

sand nails in a day. I have seen several boys, under 
twenty years of age, who had never exercised any other 
trade but that of makings nails, and who, wlien they exerted 
themselves, could make each of them upwards of Iwo thou- 
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sand three hundred nails in a day. The making of a nail, 
however, is by no means one of the simplest operations. 
The same person blows the bellows, stirs or mends the fire, 
as there is occasion, heats the iron, and forges every part of 
the nail. In forging the head, he is obliged to change his 
tools. The different operations into which the making of a 
pin or of a metal button, is subdivided, are all of them 
mjich more simple; and the dexterity of the person, of 
whose life it has been the sole business to perform them, is 
usually much greater. Tlie rapidity with which some of 
the operations of those manufactures arc performed, ex¬ 
ceeds what the human hand could, by those who had never 
,seen them, be supposed capable of acquiring. 

“ Secondly, the advantage which is gained by saving 
the time commonly lost in passing from one sort of work to 
another, is much greater than wc should at first view be 
apt to imagine it. It is impossible to pass very quickly 
from one kind of work to another that is carried on in a 
different place, and with quite different tools. A country 
weaver, who cultivates a small farm, must lose a good deal 
of time in passing from his loom to the field, and from the 
field to his loom. When the two trades can be carried on 
in the same workshop, the loss of time is no doubt much 
less. It is even in this case, however, very considerable. 
A man commonly loiters a little in turning his hand from 
one sort of employment to another. When he first begins 
the new work, he is seldom very keen and hearty ; his 
mind, as they say, does not go to it; and for some time he 
rather trifles than applies to good purpose. The habit of 
sauntering, and of indolent careless application, which is 
naturally, or rather necessarily, acquired by every country 
workman, who is obliged to change his tools every half 
hour, and to apply his hand in twenty different ways, al¬ 
most eveiy day of his life, renders him almost always 
slothful and lazy, and incapable of any vigorous applica¬ 
tion, even on the most pressing occasions. Independent, 
therefore, of this deficiency in point of dexterity, this cause 
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alone must always reduce considerably the quantity of 
work which he is capable of performing. 

“ Thirdly and lastly, every body must be sensible how 
much labour is facilitated and abridged by the application 
of proper machinery. It is unnecessary to give any exam¬ 
ple. I shall only observe, therefore, that the invention of 
all those machines, by which labour is so much facilitated 
and abridged, seems to have been originally owing to J^he 
division of labour. Men are much more likely to discover 
easier and readier methods of attaining any object, when 
the whole attention of their minds is directed towards that 
object, than when it is dissipated among a great variety of 
tilings. But in consequence of the division of labour, the 
whole of every man’s attention comes naturally to be di¬ 
rected towards some one very simple object. It is naturally 
to be expected, therefore, that some one or other of those 
who arc employed in each particular branch of labour, 
should soon find out easier and readier methods of perform¬ 
ing their own particular work, wherever the nature of it 
admits of such improvement. 

“ A great part of the machines made use of in those 
manufactures in which labour is most subdivided, were ori¬ 
ginally the inventions of common workmen, who, being 
each of them employed in some very simple operation, na¬ 
turally turned their thoughts towards finding out easier and 
readier methods of performing it. Whosoever has been 
much accustomed to visit such maiiui’actures, must fre¬ 
quently have been shown veiy ingenious machines, which 
w'ere the inventions of such workmen, in order to facilitate 
and quicken their own particular part of the work. In the 
first steam-engines, a boy was constantly employed to open 
and shut, alternately, the communication between the boiler 
and the cylinder, according as the piston either ascended 
or descended. One of those boys, wdio loved to play with 
his companions, observed that, by tying a string from the 
handle of the valve which opened the communication, to 
another part of the machine, the valve would open and 
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shut willioiit Ills assistance, and leave him at liberty to di¬ 
vert himself with his play-fellows. One of the greatest 
improvements that has been made upon this machine, since 
it was first invented, was in this manner the discovery of a 
boj’ who wanted to save his own labour. 

All the improvements in machinery, however, have by 
no means been the inventions of those who had occasion 
to nse the machines. ]\Iany improvements have been made 
by the ingenuity of the makers of the machines, when to 
make them became the business of a peculiar trade; and 
some by that of those who are called philosophers, or men 
of speculation, whose trade it is, not to do any thing, but 
^o observe every thing; and who, upon that account, ate 
often capable of combining together the powers of the most 
distant and dissimilar objects. In the j)rogiess of st.ciety, 
philosophy or speculation becomes, hkc every other em¬ 
ployment, the princijial or sole trade and occupation of a 
particular class of citizens. Like every other employment, 
too, it is subdivided into a great number of different 
branches, each of which affords occupation to a peculiar 
tribe or chuss of philosophers; and this subdivisipn of em¬ 
ployment ill philosophy, as well as in every other business, 
improves dexterity, and saves time. Each individual be¬ 
comes more expert in liis own peculiar branch : more woik 
is done upon the whole, and the cjuantity of science is con¬ 
siderably increased by it. 

** It is the groat multiplication of the productions of all 
the different arts, in consequence of the division of labour, 
which occasions, in a well governed society, that universal 
opulence which extends itself to the lowest ranks of the 
people. L'vcry workman has a great quantity of his own 
work to dispose of, beyond what he himself has occasion 
for; and every other workman being exactly in the same 
situation, he is enabled to exchange a great quantity of his 
own goods for a groat quantity, or, what comes to the same 
thing, for the price of a great quantity, of theirs. lie 
supplies them abundantly with what they have occasion 
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for, and they accommodate him as amply with what he 
has occasion for, and a general plenty diffuses itself through 
all the different ranks of society. 

“ Observe the accommodation of the most common arti¬ 
ficer or day labourer, in a civilized and thriving country, 
and you will perceive the great number of people of whose 
industry a part, though but a small part, has been employed 
in procuring him this accommodation. The woollen c&at, 
for example, which covers the day labourer, as coarse and 
as rough as it may appear, is the produce of the joint la¬ 
bour of a great multitude of workmen ; the shepherd, th« 
sorter of the wool, the vvbol-comber or carder, the dyer, the 
scribbler, tlie weaver, the fuller, the dresser, with many 
others, must all join their different arts, in order to complete « 
even this homely production. How many mercliants and 
carriers besides must have been employed in transporting 
the materials from some of those workmen to others, who 
often live in a very distant part of the country I How 
much commerce and navigation in particular, how many 
ship-builders, sailors, sail-makers, ropo-makers, must have 
been employed, in order to bring together the different 
drugs made use of by the dyer, which often come from the 
remotest corners of the world ! Wliat a variety of labour, 
too, is necessary, in order to produce the tools of the 
meanest of these workmen. To .say nothing of such com¬ 
plicated machines as the ship of the sailor, the mill of the 
fuller, or even the loom of the weaver, let us consider only 
what a variety of labour is requisite, in order to form that 
very simple instrument—the shears w’ith which the shep¬ 
herd clips the wool. The miner, the builder of the furnace 
for smelting the ore, the feller of the timber, the burner of 
the charcoal to be made use of in the smelting-house, the 
brick-maker, the brick-layer, the workmen who attend the* 
furnace, the mill-wright, the forger, the smith, must all of 
them join their diff’eient arts, in order to produce them. 
Were we to examine, in the same manner, all the different 
parts of dress and hou.schold furniture, the coarse linen 
1 . r 
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shirt which he wears ne.xt his skin, the shoes which cover 
his feet, the bed which he lies on, and all the different parts 
which compose it, the kitchen grate, at wdiich he prepares 
his victuals, the coals which he makes use of for that pur¬ 
pose, dug from the bowels of the earth, and brought to 
him, perhaps, by a long sea and land carriage; all the 
other utensils of his kitchen, all the furniture of his table,, 
the knives and forks, the earthen or pewter plates upon 
which he serves up and divides his victuals, the different 
hands employed in preparing his bread and his beer, the 
^lass window which lets in the heat and the light, and 
keeps out the wind and the rain; with all the knowledge 
and art requisite for preparing this beautiful and happy in¬ 
vention, without which these northern parts of the world 
would scarce have afforded a very comfortable habitation, 
together with the tools of all the different workmen em- 
ployed in producing those different conveniences. If we 
examine, I say, all things, and consider what a variety of 
labour is employed about each of them, we shall be sensible 
that without the assistance and co-operation of many thou¬ 
sands, the very meanest person in a civilized cou'ntry could 
not be provided, even according to what we very falsely 
imagine the easy and simple manner in which he is com¬ 
monly accommodated. Compared, indeed, with the more 
extravagant luxury of the great, his accommodation must 
no doubt appear extremely simple and easy ; and yet it may 
be true, perhaps, that the accommodation of European 
princes does not always so much exceed that of an indus¬ 
trious and frugal peasant, as the accommodation of the 
latter exceeds that of many an African king, the absolute 
master of the lives and liberties of ten thousand naked 
savages.” 
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Tue French term these fine steel works, jewellery works, 
ov bijouterie iYacier\ such, for instance, as dress swords, 
buttons, 8tc. See., many of which exceed in price articles 
made in gold or silver, by reason of the great quantity of 
ingenious workmanship employed in their manufacture. 
And, indeed, they exhibit a great display of skill in the 
tasteful arrangement or combination of the various parts 
composing them, and such indeed as is only to be found in 
a few excellent workmen, and who of course obtain high 
prices for their productions. Still, however, the component 
parts of these exquisite works are, for the most part, ma(Je 
in the large way by persons whose business it is, and who 
afford them at a cheap rate, both by the division of labour, 
and by employing women and children to perform the chief 
part of the operations, in situations where iron and coal are 
abundant, and a living is to be obtained on moderate terms. 
Such parts are the diamond cut steel beads and studs in 
particular, and which are largely employed in the decora¬ 
tions of the various articles. 

These steel beads and studs are formed cither of well 
annealed sheet or hoop iron; or, which is better, of cast 
steel decarbonated, and which is thereby reduced to the 
state of the softest and puicst iron, and is entirely free 
from the defects of the ordinary iron, such as flaws, blisters, 
8{.c., which are ol'ten found in articles made of common iron, 
after being case-hardened, but upon which, nevertheless, 
much expensive work had been bestowed. Some, indeed, 
of the more experienced workers in those steel works, se¬ 
lect that kind of Swedish bar iron for this purpose which, 
on being broken, presents a shining crystallized fracture; 
but we should always prefer the decarbonated cast-steel. 

If small steel beads arc to be made, small holes are first 

pressed through the sheets of iron, by means of the tools 

termed beds and punches, used in fly-presses; and the 

beads are then afterwards pressed out, by other similar 

o 

I •V' 
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tools, of rather larger sizes, according' to the intended 
beads; and the punches being also formed with slender 
points, to enter the holes already pressed, and with shoul¬ 
ders, which act in the larger holes formed in the beds; 
and thus they press or cut out the blanks to form the beads, 
with holes through the centre of each. These blanks arc 
then shaped to the .spherical form, by taking each up upon 
a peinted steel tool, held in a file haft, and laying it upon 
a liard wood filing-block, with a proper file, rounding each 
end of it in succession. The beads are then ready to be 
c^ase-haidened, previous to their being cut into facets, both 
of which operations will be described hereafter. 

» For steel studs, whether round or oval, the blanks are to 
, be cut out of sheet iron, by means of bed.s and punches, 
in the fly press; but no holes are made through them ; 
instead of which, a shallow slit is cut or indented in the 
middle of each, by a small chisel-shaped punch, with the 
aid of a small hammer, and which slit is made to receive 
the chisel-shaped point of an iron wire, and to retain it 
sufficiently firm, when driven in, that it may not fall out 
during the after progress of brazing or soldoring it, and 
which process is efibeted in a nearly similar manner to that 
described in the article on making solid and hollow screws, 
namely, by enclosing a considerable number of them in a 
wrapper of coarse wetted paper, together with scraps of 
brass, and a little borax ; and then enveloping the whole 
in a casing of plastic clay, and leaving only a small aper¬ 
ture in it; and, when it is become sufficiently dry and 
hard, exposing it to the heat of a forge fire, carefully turn¬ 
ing it about from time to time, until the fumes of the 
melted zinc are seen to escape through the aperture, when 
it must be taken out of the fire, and be rolled about upon 
the ground, to diftuse the brass equally atiiongst the studs. 
When cold, it must be broke open, and the wire shanks 
will then be found to be firmly affixed or soldered to the 
backs of the studs, and ready to be screwed or riveted into 
the different pieces, to which they are to be finally affixed. 
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as the nature of the works may require. The faces of the 
round or oval studs are then to be rounded off with files, 
they being firmly held in pliers, by means of their shanks, 
during that operation. They will then be ready to be case- 
hardened, and which (.pcratlun is to be performed upon 
them, as in the case of the beads, previous to cutting facets 
upon them, the slianks, however, are to be enclosed in 
small masses of clay, to prevent the action of the case- 
hardening upon them. 

To case-harden the Studs or Beads. —This process is 
performed upon a considerable number of these at once, 
putting them into shallow boxes or trays, made of sheet- 
iron, by turning up their sides at a right-angle all around, 
pinching the corners close, and securing them^ by turning* 
them back, and riveting them to the sides or ends. A 
layer of bone-dust, from which the volatile parts had been 
previously removed, by the distillers of ammonia, is then 
spread over the bottom of a box, then a layer of the studs 
or beads, upon which another layer of bone-dust is to be 
spread ; tlien another of the beads or studs, and so on, un¬ 
til the tfay is neaily filled, the uppermost layer being al¬ 
ways composed of the bone-dust. The tray thus filled is 
then placed in a grate ordinarily formed of a few bars of 
iron, laid upon bricks, and with others in fioiit, placed be¬ 
tween loose bricks, which constitute the sides of the grate, 
and are generally built up within a recess or fire-place, fur¬ 
nished with a proper chimney, so as to afford a gentle 
draught, capable of maintaining an uniform red heat in the 
fuel, which is pit coal, as well as in the tray and its con¬ 
tents, for several hours ; or until the carbon in the bone- 
dust has performed its office of converting the iron into 
steel. The tray is then to be removed from the fire, and 
ts contents, bone-dust and all, are to be thrown red-hc/t 
into cold w'ater. The studs or beads will now be found in 
the state of hardened steel, with the exception of the wire- 
shanks in tlie sfnds, which are still soft iron. 

Thej arefs ore cut upon the beads or studs by rneuis of 
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a flat horizontal lap, as it is termed, or a wheel of pewter, 
rapidly turned round, and fed with flour emery and water, 
applied upon a few bristles tied together in the manner of 
a painter’s brush or tool, the lap running in a shallow flat 
cistern, with a border around it, to prevent the emery and 
water from escaping; and another border around the hole 
in its centre, through which the spindle of the lap passes 
in the usual manner. 

The beads are held upon pointed steel stems, driven 
through the holes in them, whilst cutting the facets upon 
t?!iem; and the studs are held by their wire shanks, in a 
kind of hand-vices, during that operation. The steel stems 
for the beads, and the hand-vices for the studs, being affix¬ 
ed in cylindrical wooden hafts or handles, which have se¬ 
veral rows of flattened faces formed around them, their 
Avhole length, and which are equally divided, according to 
♦he number of facets which are to be cut upon the studs 
or beads. These flattened parts of the handles lodge or 
jest upon horizontal bars or supports, which are held by 
screws upon ujjright wings affixed in the table, around the 
lap, and so that their positions can be varied, according to 
the different inclinations to be given to the studs or beads 
w’hilst cutting the facets upon them, and are regulated, 
accordingly, for every difl'ercnl form or size of the studs or 
beads, as may be requisite; but, as many dozens of the 
same kind are always cut at one time, so these alterations 
do not often require to be made. 

In this manner, and by regularly changing the circular 
and angular positions of the studs or beads, during the 
operation of cutting the facets upon them, and by dint of 
the skill acquired from being constantly in the habit of 
doing such work only, a great number may soon be cut. 

‘ The ‘polishing of the studs or heads .—This is elFectcd, in 
the case of the studs, by affixing a number of them upon 
a cement-block, by warming the cement before a fire, until 
it is sufficiently softened to p(;rmit the shanks of the studs 
to be stuck ijito it, and Ihcii flat backs be bronglit into 
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contact with the cement. When cold, a sheet of many of 
tliese studs, planted closely adjoining to each other, will be 
ready to undergo the preparing and polishing processes. 

The first of the preyjtiring processes consists in applying 
finely washed emery and water, by means of a large hard 
flat brush, made for the purpose, for a considerable length 
of time, or until it has, by being thus rubbed cross-wise, in 
many difl'erent directions, obliteiated the scratches left^ by 
the emery in cutting the facets upon the studs. This is to 
be succeeded by a similar apfdication of a black prepared 
iron stone and water, and which is to be continued long 
enough to completely rejmove the fine emery marks. Thb 
studs will now be prepared to receive the polish ; this is 
effected by moans of putty, or the combined oxides of a 
mixture of lead and tin, finely levigated ; and it,is applied, * 
mixed either with water, or, still better, in proof spirit, 
upon the palms of the hands of women, for a considerable 
length of time; <ind, indeed, until the fine black polish or 
lustre of hardened steel is at length produced. 

No effectual substitute for the soft skin which is only to 
be found, upon the delicate hands of women, has hitherto 
been met with. 

In poliyh/iig heads, a different method is pursued j the 
beads being strung upon a ring of wire, are, firstly, prepared 
by applying them against a circular brush, turned in a 
lathe, and supplied with oil and emery, until the marks (<f 
cutting the facets are effaced. They are next held against 
other circular brushes, supplied with finely washed emery 
and oil, until the scratches left by the coarser emery are 
removed ; and are, lastly, polished by means of putty, ap¬ 
plied with water, or proof spiiit, upon the fingers of 
women. 

The cement above mentioned is chiefly composed of 
pitch, powdered brick-dust, short cut tow, and a little 
bees’ wax. 

The Editor recollects seeing at the Soho manufactory, 
near Birmingham, many years since, the large flat brushes 
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used in removing the mnrks of the emery, actiiuled by 
cranks, driven by a water-wheel; and thus elfecting a con¬ 
siderable saving ju human labour. 

The steel beads are usually employed in forming the 
shells and the pummels of steel dress sword hilts, by string¬ 
ing them upon iron wires, the ends of which are secured 
by being livcted in holes prepared to receive them; the 
wirps aie also farther secured by being passed through 
small steel loops, which are screwed oi riveted into holes 
made in the difierent parts of the steel woiks, between the 
ends of the wiie<^. 

The steel studs arc secuieci, either by riveting or screwing 
their shanks into holes prepared to receive them ; and both 
studs and beads are employed in the same pieces of work, 
according to the natuie of them, and the skill and taste of 
the workman. 

Steel buttons aie formed of circular plates of decarbon¬ 
ated cast-steel, w'ith iron shanks soldered Upon their backs; 
and their faces aie ornameiited in a variety of ways, either 
by shaping them by tiling, piercing, drilling, tkc. &c., 
whilst in a soft state ; as also by grinding flutingi^ in tlicm, 
byapplying them to the louiidcd edges of pewter laps, turned 
in the lathe, and supplied with emery and water, after they 
ha\e been case-bardened ; when tliey may be cemented 
upon blocks, and be polished in either of the before men¬ 
tioned modes. They may then be enriched by liaving 
studs riveted or screwed into the holes previou.sly prepared 
to receive them. They may likewise be blued, by heat 
carefully applied; and, in fact, may be decorated in an 
infinity of ways, too numerous to be detailed here. 

Hollow steel beads, cut into facets, are made of circular 
decaibonated cast steel plates, the edges of w'hich are first 
raised only in a slight degree, in dies with punches made 
to correspond to them, in lly presses; then, in other dies 
and punches, which gradually bring the edges nearly up¬ 
right or cylindrical ; the steel being carefully annealed be¬ 
tween each operation,, and, fiuaily, euiiielv I’yiincirical. in 
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this state, the flat bottom is to be removed, and a cylin¬ 
drical ring will then be formed. The ends of this ring are 
then to be gradually contracted, by placing them between 
proper dies, in the fly press, and continuing to anneal them, 
as before mentioned; until at length the open ends will 
nearly close, leaving- merely small holes in their centres; 
and their forms will become spherical, or oval, according to 
the shapes of the dies employed. When this process has 
been thus effected, they may be case-hardened, and be then 
cut into facets by the lap, and afterwards be polished, in 
eitlier of the before mentioned ways. ’ , 

The parts of a fine st«jl dress sword are the pummel, the 
gripe, the ferril, the bow or guard for the hand, the cross> 
and the shell. The pummel is generally formed in the 
shape of a vase, and is made hollow, for the sake of light¬ 
ness. It ought to consist of several parts, raised out of 
decarbonated sheet cast steel, and which can be as readily 
worked into shajje by the hammer as silver; and be after¬ 
wards soldeied together with silver solder, which is much 
less visible in tlie joints than brass or spelter solder. The 
ferril can,also be i-aiscd bv the hammer entire out of sheet 
steel, or be formed into a riirg, and soldered together'. The 
gripe ought also to be made of two separate parts, raised 
out of sheet steel by Irammering, and soldered together at 
their edges. The shell, which is generally of an oval figure, 
and rather concave in the inside, should also be made of a 
decarbonated cast-steel plate. As for the bow and the 
cross, they ought to be forged of mild c-ast-stecl, and not 
of ifotr as usual, as that abounds with veins, and the other 
defects formerly mentioned, which cause blemishes in those 
parts of the work most exposed to the eye. 'l ire pummel, 
gripe, and shell are fiequerrtly decorated with open work, 
filled in the openings with rows of beads, strung upon wires; 
and are also ornamented with studs. The bow artd cross, 
after the forging, arc usually shaped by filing them ; and 
the bow is frequently embellished with stirds on both sides 
of if, which are secured in holes made (hiough the bow, 



282 


On fine and del kale Steel iro/7<s. 

f 

by filing- the shanks of the studs wedg-e-hke, or with a flat 
surface uj)on each, tapering away to their points, and a 
rounded or cylindrical surface also; and the two flat sur¬ 
faces being brought into contact, on placing the studs in 
the hole, from each side of the bow ; they w ill, if well fitted, 
wedge each other tight, on being driven in by h-annnering 
them. Previous, however, to using the studs, the bow' 
shor'jid be liardcned, by heating it in bone-ashes to a proper 
heat, and quenching it in boiling water, which is quite 
suflicient to harden so slender a subject, and will not en- 
^langer its flawing or cracking in the process. The cross 
ought also to be hardened in a -similar manner. Those 
parts which are composed of decarbonated cast-steel, must 
be submitted to the case-hardening process, in a somewhat 
similar maimer to the beads and studs above mentioned. 
The bioader, flat, concave, or convex surfaces of the shell, 
gripe, and pummel, as well as the smaller ones also, of all 
the parts, ought, after being hardened, to be ground either 
upon the flat faces, or the rounded edges of pewter laps, 
turned in the lathe, with the application of flour emery 
and water, at first with a coarser emery, and successively 
with a finer washed emery, until they are at length jire- 
pared for the polishing process with putty. The laps being 
mounted upon horizontal spindles, and surrounded with 
pieces of wooden hoops, aflixed in the shallow troughs 
which contain the emery and water, in order to prevent the 
emery and water from being dispeised all around the laps. 
The studs, cut into polished I’accts, in the manner above 
described, are sometimes further enriched by being mounted 
in beaded collets. Those are small flat steel oval or circular 
plates, with a hole in the centre of each to receive the shank 
of the stud, and a reeess, the size ol' the face of the stud ; 
and which, when mounted in these collets, have a fine 
effect. The collets arc made by being struck in tlies, which 
have beaded borders cut in them, after which, they must 
be cut into form by beds and ])unches, hardened and fi¬ 
nished by being first held against brushes, turned in the 
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lathe, and supplied with emery and oil; and, lastly, polished 
by the hand with putty. 

There are also two fine steel tassels usually affixed to 
each dress s-.vord hilt; these, generally, consist of beads 
strung upon wires, and connected with a bell-shaped po¬ 
lished steel top, by means of steel split rings, which rings 
are manufactured by persons who make it a peculiar trade. 

Steel dress hat loops are formed much in the above man¬ 
ners, as are also watch-chains, the various parts composing 
which are linked together by split rings. 

In order to render the larger hollow*steel beads capable^ 
of being linked together with split rings, an iron wire must 
be inserted in each bead, in the following manner ; one end 
of the wire being first bent double, and a small eye or loop 
formed in it, by bending it with pliers, whilst another wire 
was inserted in the doubling, it must be placed in the bead, 
with the loop in contact with it. The other end of the 
wire is then to bf- doubled, the doubled end inserted in the 
bead, and a similar loop formed in it, by driving a wire 
through it. The bead can now be readily linked to others. 
Smaller ateel beads are strung, several at once, upon a 
looped wire, in a similar manner. Should the holes in the 
beads be very small, the wire may be filed away half its 
thickness, jirevioiis to doubling it. 

We have now touched upon the chief component parts 
of these beautiful articles of steel jewellery ; but the variety 
is endless; and so of course are the different methods em¬ 
ployed in constructing them. What we have stated will 
be sulficient to enable our readers to comprehend the ge¬ 
neral nature of their construction ; and we have suggested 
various improvements, which are well worthy of adoption. 

We shall comph'te this article, by adding the French 
description of the manufacture of Bijouterie d’Acier, con¬ 
tained in the Dictionnaire Technologique, together w’ith 
some remarks. 

This kind of manufacture is now become of great im¬ 
portance to France. It was introduced about the year 1740, 
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and remained for a long time stationary, and its products 
w ere inferior to those of our neighbours; but for these 
twenty years past it has disputed the superiority with that 
of English manufacture. 

, It at one time appeared impossible for us to acquire a 
high degree of perfection in this branch, and several fo¬ 
reigners ill vain endeavoured to introduce the manufacture 
of<bijouterie (fader iuto France, although the differences in 
price and finish were in our favour; but, since then, the 
greater command of capital has enabled us to improve our 
^ manufacture, so that it now rivals that of Italy, Spain, 
Prussia, Russia, and even of Engknd itself. 

Cast steel is generally employed in the finer kinds of 
bijouterie (fader ; sometimes, indeed, the best kind of iron 
is used, which is cemented, or case-hardened after the 
articles are formed, and they will then take a polisli. When 
these woiks are thin, such as those which are intended to 
ornament cabinet-work, to form borders, &c., they employ 
cast-steel, rolled to the proper thickness, and which they 
cut into shape either with shears, or with beds and punches 
in the fly-press, and thus leave little to do, cxcfpting the 
rounding off'the edges with files. This i.s the process fol¬ 
lowed by M. Fiichot, of Paris. Other raamifacturers have, 
how'evc.', lately practised with success a peculiar process 
for softening the cast-steel, and then making it take, by 
means of dies, in the fly-press, all kinds of forms, and thus 
to dispense with the chasing, to abridge the labour, and 
lessen the cost, and they can thus afford ornaments of 
great perfection at but little expence. It was a M. Schey 
who introduced this jirocess. 

When the pieces of work are small, but of a certain 
breadth, and their surfaces are smooth, they cut them out 
,of rolled iron by means of beds and punches in the fly- 
press ; they then finish them with the file, and case-harden 
them. They are also formed in the same manner out of 
shcet-sfecl, but which, of course, nce«l not to he cai-t- 
hardened. 
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When tlie works are of a larger size, such as clasps for 
work-bags, pouches, purses, &c., sword-mountings, buckles, 
snuffers, &c., they are cast in soft iron, finished and ce¬ 
mented, or case-hardened. 

The diamond-cut studs, with which the greater part of 
these bijoux d'acier are ornamented, have screwed stems, 
by which they can be securely affixed in screwed holes, 
formed in the places to be decorated with them. Thefie 
are hardened, and the facets are cut upon them in the 
same manner as they are cut upon the jjrecious stones, 
namely, by the lapidaries’ mill. 

All the various indispensable manipulations employed in 
the formation of these kinds of w'orks, are too numerous to, 
be described in a work of this nature ; they are executed by 
the aid of the file, the lathe, the chisel, and the burnisher. 
The most important of all, however, is the polishing ; this 
is the most difficult part, it requires the most care, and 
chiefly augmentsHhe price of those objects whose polish is 
the most perfect. 

Before they had found out a mechanical means of po¬ 
lishing, wqth great celerity, these small pieces of steel, 
they commenced by preparing them upon a mill or lap; 
here they removed the coarser file marks; they then 
smoothened them with other appropriate mills, such as 
those formed of wood, lead, zinc, or tin, and with emery 
still finer and finer; and, finally, they finished them upon 
mills of the same materials, upon which were applied the 
charcoal of the fir-tree, colcothar or crocus {rouge 
d'Angleterre), or the putty of tin, and thus they at length 
obtained a fine polish, but the work w'as exceedingly tedious, 
and of course expensive. 

The process employed in polishing needles, has also been 
ingeniously applied in this species of manufacture. M. INI. 
Toussaint, the father and son, of llancourt, in the depart¬ 
ment of Ardennes, took out a brevet for this invention, 
which is now expired. It appears that they were the first 
of our manufacturers who made this useful application. 
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and which has given a great superiority to our bijouterie 
d'acier. The following is the process: 

They placed a certain quantity of these small works in 
a hollow cylinder, mounted upon axes, and turned either 
by the power of a water-wheel, a horse, or a steam-engine; 
they likewise enclosed with them, emery, sand, brick, glass, 
the oxides of iron, &c., ground in water, and reduced to 
tl]e consistence of a soft paste. Each piece became thus 
polished on all sides, by the rotatory movement of this cy¬ 
linder ; but, in order to produce a fine polish, the motion 
should be slow, and continued without intermission for at 
least twenty-four hours. I'his ^irst ojieration being tcr- 
, minated, they then carefully washed all the pieces clean, 
and turned them in another cylinder, in the dry state, for 
twenty-faur hours longer, in contact either with crocus, 
putty of tin, or the black o.xide of iron, d'hey thus ob¬ 
tained a very brilliant polish. 

The same machine miirht be made to turn a considerable 
quantity of these hollow cylinders, so that the works need 
never stand still. 

When we w'ould impress upon these bijoux (racier, by 
means of dies, in the tly-press, workmanship, more or less 
costly, it is of great importance that the steel should be 
rendered as soft as possible, in order that it may receive a 
perfect impression. M. Jacob Perkins has invented an 
exceedingly ingenious process for decarbonating cast-steel, 
and by which it is considerably softened ; and, after receiv¬ 
ing the impression of the dies, it is finally to be case- 
hardened. 

To effect the decarbonization, he encloses the steel in a 
cast-iron box, the sides of which are three quarters of an 
inch in thickness, and whose cover shuts as closely as 
possible, and is, besides, well luted. The steel lies upon a 
^ bed of iron filings, at least half an inch thick, and is 
besides entirely surrounded with them. This box is placed 
on a forge fire, and made to receive a high red lieat for 
four hours ; it is then left to cool very slowly in the fire. It 
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ia of importance to prevent the air from entering the fire¬ 
place, in order to do which, the fire is covered with a layer 
of charcoal dust, six or seven inches thick, and which also 
extinguishes the fire. 

To recarbonize the steel, M. Perkins employs animal 
charcoal, made by burning leather, and reducing it after¬ 
wards to powder. In cementing the steel, he places it in 
a box, similar to that above described, and surrounds it,for 
the thickness of an inch with this powder. He then places 
the box in a furnace, similar to that employed in the fusion 
of brass, and gives it a light red heat ;*it here remains from 
three to five hours, according to the greater or lesser thick¬ 
ness of the steel ; after which it is instantly quenched in 
water to harden it. 

The best cast-steel is generally preferred for these kinds * 
of works. L. 

Remarks Inj Ike Edilor .—We have seen small articles 
of cabinet work; and also ladies’ work boxes, &c., orna¬ 
mented with mountings of polished steel at their corners, 
their edges, and other parts of them, and which are sold 
as being ^f French manufacture. Now, as these articles 
are aft’orded at low prices, so it is evident that the French 
must be possessed of means for producing this polish upon 
steel in a quicker and less expensive manner than we are 
accustomed to employ. The steel mountings above alluded 
to, were in the form of clips for the corners, borders for the 
edges, plates or escutcheons, &c. &c., and were formed of 
thin flattened steel, possessing a beautiful polish ; they 
were affixed by means of diamond-cut steel studs, the stems 
of which were pointed, for the purpose of being driven into 
the wood. Now, we suppose that the French workmen 
have availed themselves of a process which has been for 
some time successfully employed by the Geneva watch¬ 
makers, in finishing the flat surfaces of the steel parU 
constituting their works, namely, after previously smoothen- 
ing them, by giinding them upon the surfaces of flat laps 
or mills, eilher formed of pewter, or of a mixture of lead 
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hardened by tin, with emery and water applied in the 
manner we have before described ; they polished them upon 
similar laps formed of zinc, and coated with crocus, em¬ 
bedded into their surfaces by means of a burnisher of agate 
or blood-stone. We also think it likely that they may have 
availed themselves of the mode of polishing steel, employed 
by the cutlers, and particularly in finishing the rounded 
parts of the edges, viz. by employing wheels formed of 
wood, and having their cylindrical edges rounded periphe¬ 
ries, or flat sides covered with soft buff’ola or buck-skin 
leather glued upon them. These leather surfaces, after 
‘oeino: turned smooth, have crocus, in the state of a fine 
dry powder applied to them from time to time, whilst the 
articles to be polished are ludd in contact with the rims or 
' faces of thp wheels, the litter being also caused to revolve 
at a moderate speed only, as too rapid revolutions would be 
prejudicial to their pro])er effect, and might soften the 
steel, by heating it. \^’e have no doubt that either of 
these methods may be employed in giving the black lustre 
or polish to articles in Oijouferie d'acier, with a beneficial 
result, and it highly behoves us to employ every possible 
means of recovering that preference, which our fine steel 
works have enjoyed for so many years past over those (4^ 
other countries. 


With regard to the mode of polishing steel, said to be 
employed by the needle-makers, it may possibly answer 
for those works where sharpness or delicacy of finish are of 
no importance to he preserved, as it n»ust undoubtedly have 
the effect of blunting or rounding all the projecting parts ; 
and although so many different materials are mentioned, as 
being to be enclosed with the articles to be polished, within 
the revolving cylinders, yet it appears to us that it is not 
intended that they shouJd all be used at once! On the 
contrary, we suspect, that in the specification of the brevet, 
those different substances w'cre enumerated, in order that 
any of them might be separately employed to produce the 
abrading effect; but that in tlie abridgment of it, they were 
all confounded together. 
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LXIF .—On making solid and hollow Screws, for Vices, 
Presses, Waggon-jacks, ^c. </te Editok. 

We think it desirable, in addition to what we have given 
in the articles on screw-making, contained in our present 
number, to afford our readers a description of the singular 
methods employed by the standing vice-makers, and which 
we believe are peculiar to them, as we have not seen ^heni 
practised by any other workmen. 

Our knowledge is derived fiom witnessing the practices 
of a branch of the family of the Wright's, settled at Bir¬ 
mingham many years‘since; the original scat of their 
business being at Dudley, in Worcestershire, v\bcre tluiir 
name has long been celebiatcd for the superior excellence 
of their articles. • 

The solid screws are made of the very best scrap iron, 
and which, of course, is of a high price, as nothing but an 
excellent quality of iron could possibly endure the severity 
it is subjected to, in bringing up the square threads of the 
screws in the manner we shall presently describe. 

The ivm cylinder for the screw being carefully forged, 
it is firmly held upright between the chaps of a stout screw 
clamp, affixed into a wooden post, secured in the eartli, 
and the square hardened steel block, which contains the 
screwed hole, to form the thrcaOs of the sciew, is held in a 
square bole, made in the central part of a stout iron level, 
fifteen feet in length, and wliere it is firmly secured by 
binding-screws. The iron cylinder to form the screw is 
rather less in diameter than the tops of tlie threads of the 
screw, so that the threads are ])artly indented, and partly 
squeezed up by the action of the hollow screw in the block 
upon the iron, it having no cutting action. I'he lever is 
actuated by one or more persons at each end of it, according 
to the size of the screu’, and who alternately advance and 
recede by degrees, in their progress of foiining the screw; 
frequently also applying oil to the top of the hollow screw 
as they proceed, to ease the labour in some degree, which 

'VOI.. I, 
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however is very considerable, as we may well believe. In 
consequence of the great condensation of the iron, eftected 
by this process, these vice and other screws acquire that 
hardness and great durability which they are well known 
to possess. 

We are not ac(juaintcd with the means by which the 
vice-makers originally formed the hollow screws in their 
steel' blocks; but there can now be no difficulty of effecting 
that operation. 

The threads being thus produced around the solid screws, 
in order to form the liollow screws, or boxes, as they are 
termed, the following methods are'employed :—A rod of 
irOn is carefully forged, so as to fit and fill up the groove 
.between the threads, but rather broader, so as to extend a 
little above their tops, when coiled around the screw. This 
coil IS then enclosed within a wrought-iron cylindrical case, 
formed of a plate of iron turned up around the coil, till the 
edges of it meet. A flat web or wing of iron is then placed 
along the joint, and another upon the opposite side of the 
bo.x, and both are then secured in their places by hoops or 
bands of iron driven tight over them. Thcvse <webs are 
intended to prevent the box from turning round in the 
cheeks of the vice, or in the holes made to receive it, in 
the frames of the presses, &c., for which they are intended. 
And, in the case of making a vice-box, a knob of iron is 
also fitted into one of the ends of it, and an iron ring, 
larger than the box, affixed upon it. All being thus ad¬ 
justed, in order to unite and combine the whole together 
firmly, the process of br.izing or soldering is resorted to as 
follows :— 

Slips of old brass are laid along the inside of the box, 
and others are also placed on its outside, and the whole is 
carefully enclosed within a casing of plastic clay, which is 
wrapped around it, avoiding however to touch the parts 
which are to be soldered together; a small hole is also 
formed through the clay, at the open end of the box; but 
all the other parts are accurately closed up. This encasing 
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of clay is then dried a little, by placing it in the vicinity 
of the forge fire, and, finally, it is laid in the fire itself, 
which is urged by blowing, until the fumes of the zinc in 
the melted brass are seen to escape through the bole in the 
clay, which is left as above mentioned, and intended for 
this purpose; the mass ought also to be occasionally turned 
whilst lying in the fire, in order to heat it uniformly. When 
the fumes of the zinc appear, the box is to be removed ‘from 
the fire and laid upon the earth, where it is to be kept con¬ 
tinually rolhng backwards and forwards for some time, in 
order to difl'use the melted brass uniformly among t|^e 
parts to be united by its means ; it is then left to become 
cold, when the crust of clay is to be broken oft’, and the 
iron hoops removed. The box is now ready to have thr; 
screw fitted into it, and which is eft’ected by phicing it in a 
vice, and working the screw backwards and forwards in it, 
by means of a lever, placed in the hole formed in its head, 
and at the samh time applying sand and w'ater, to assist it 
by grinding, to make its way through the threads in the 
box, but which sand must afterwards be carefully washed 
out agaui. 

We do not know whether or not borax is used in this 
soldering process; at any rate, it would conduce to its 
efticaev. 

We may add that locksmiths use a similar process for 
soldering the boxes of wards in locks; sometimes, however, 
wrapping a sheet of thick j^aper around them to prevent 
the clay from entering thorn. 

It is evident that a box, or hollow screw for the large 
screw, the construction of which forms an article in out 
present number, might be made in the above manner. We 
also think that a hollow screw might be cast around the 
screw, in biass or gun-raetal, by surrounding it with "a 
proper casing, and having previously coated the screw with 
pipe clay, to prevent the rt'elted brass from coming into 
contact with it. 



LX III.— 0/i mnk 'nig Springs of hammered Iron. By the 

Editoi?. 

The Editor was lately shown an improved lock, made by 
an ingetiious frame-smith, from Nottingham, and in which 
were a number of tunrblers, actuated by means of springs. 
On the editor objecting to the employment of so many 
springs, lest some of them might fail, he said that could 
hardly haj)pen, for they were made of hammtred hoop-iron, 
which endured much longer than hardened and tempered 
stfel springs ! 

VVe state the fact as it occurred. ' It was new to us, but 
may be commonly employed in Nottingham, where so much 
?,xcellent work is done, in making the stocking-frames, 
bobbin-net iJtce machines, &c. 8tc., and we have no doubt 
that the very slender iron rods or plates, which aic em¬ 
ployed so largely in the latter machines, are also stiileifed, 
and greatly improved by hanmier-lKirdenin^ them. 

The hoop-iron is now greatly used for many other pur¬ 
poses than that for which it was originally intended, on 
account of its superior quality ; and it no doubt forms an 
excellent material for the u.se of the frame-.smith. 

We communicate this fact, in the hope of rendering it 
available in other branches of bnsine.ss, as it is only from 
the judicious combination of the various methods employed 
in different manufactures, that any real improvements can 
now be expected to arise. 


LXIV.— On an improved mode of making Screw Tools, 
fur cutting hollow screws fitting in the lathe. By the 
lute Mr. Andrew Flint, Engineer. 

WITH riGUREs. 

Mr. Flint was rewarded, many years since, by the 
Society for the Encouragement of Arts, Manufactures, and 
Commerce, for two diflerently constructed expanding band- 
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wheels or rig£>c'rs, of his invention, and which well deserve 
to be brought into general use at the present time. He was 
also the patentee of a rotatory steam-engine, and indeed 
was an excellent mechanic. 

Ilavin;^ found that the tools for cuttinfj hollow screws in 
tJae lathe, or llyincr, as it is toniK'd, had the ill elFect of 
lessnhng* lijc depth of tlie tiirearh, owin^ to the improper 
ruHi'.ner in which (he tools arc usually made, by holding 
them sideways against a cutting-screw, actuated by the 
lathe, in tlie same manner as is used in forming the ends 
of the tools for cutting solid screvws flving, and whereby, 
their teeth are crossed, or inclined in the wrong direction 
for cutting hollow screws, and thus, as above mcntioived, 
they lessened the depth of the screws cut by them. Now, 
in order to avoid this evil, he partly enclosed* the piece of 
steel intended to form the screw-tool, within a thick plate 
of non, hent over the back of it, and bringing its edges 
even with theuntended edge of the scrcw-lool, he filed the 
whole into a j>ortion of a cylinder, capable of being re¬ 
ceived within tlie dies of a screw-stock, and of being acted 
upon by them, so as to cut the teeth on the edge of the 
tool, in a fit and jiropcr manner to act as a screw-tool, in 
cutting hollow screws in the latlie flying. 

In plate W tig. lU represents a top view of pait of such a 
screw-tool; and fig. 20, an end view of it. Fig. 21 shows 
tile tool as partly surrounded by its iron casing, and as 
having been acted upon by the screws dies, as above 
mcntioiiOil; the dotted circles surrounding it may either 
re])rcsent the depth of the threads of the screw, or that of 
the hollow screw to be cut by the tool in the lathe, after 
being, of course, divested of its iron back, and hardened ; 
and when it is lo be licld upon the lathe rest, in exactly a 
similar position with respect to the hollow cylinder to that 
here shown. 

It is evident that such a screw-tool will turn or cut a 
hollow screw in the lathe, as deep as the threads of the 
oiigmai scicw which formed the dies. But should ils edge 
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not be thought 3 harp enough, that may be reinedicd by 
hollowing it a little upon its face, in the well known manntT 
of making hook-tools, &c. It is how'ever evident, that its 
edge forms a radius line with the centre of the hollow cy¬ 
linder in which the screw is to be cut, and which is 
generally thought to be the best position for cutting well, 
and as is indeed the case with the improved screw-taps 
made, by Mr. James Jones, and ag described in the present 
number. 

We may also remaik, that when the ordinary tools for 
cutting hollow screws in the lathe Hying, have been thinned, 
by grinding or whetting them, they ;vill cut deeper threads 
thj^n when of their original thickness; but then they lose 
their property of leading greatly, and which valuable pro- 
perty can indced]^only be possessed fully by the above im¬ 
proved tools. 


LXV .—(Jn a domestic medicated Steam Bath, tc/iirh can 
be Jitted vp, eitemporimeoaslij, with materials to be 
found in almost every house. Jty John„ Isaac 
Hawkins, Engineer. 

]ftimjHiiead 2\oud, 

DEAR SIR, Aprtt 10, 

From the numerous well authenticated accuimts which 
have reached me from time to tune, during several years 
past, of the very great efficacy of Mr. C. Wliitlaw's patent 
medicated vapour bath, and from my own serious consi¬ 
deration of the subject, I have given full credence to the 
importance of administering the medicinal virtues of herbs 
to the human body by means of steam; and I long since 
intended to avail myself of the advantage of using steam 
a vehicle for medicine, in case I should ever be afflicted 
with any disease, for which lhat might be a desirable 
remedy. 

But it has so happened, that vvheu I have been (aken 
ill, I have soinetiitjc^ not flionght offhr^leain bath; arul 
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at other times, when [ havfe thought oT it, the trouble and 
expense of procuring it, have induced me to postpone my 
intention, and once more try to obtain relief by loading and 
offending the stomach with nauseous compositions from the 
apothecary. I say trouble and expense, because living as 
I do four or five miles from any of Mr. Whitlaw’s steam 
bath stations, I must either go to one of them, and return 
in a coach, at a cost of eight or ten shillings, and pay seven 
shillings for the batli, and a pot of coffee, with its accom¬ 
paniments, and, of course, a trifle to the waiter; or, at a 
still greater expense, I must send.to Mr. Whitlaw for a 
bath, and a person well skilled in the management of it, 
and thus have all the paraphernalia of a regular steam 
boiler, with its furnace, safety-valve, vacuum-valve, pipes, 
cocks, &c., and also a tent, brought into myjjed-room, at 
a time perhaps when a state of quiet might be much more 
agreeable, and at all events, some hours after the bath 
woidd be judgqd necessary. 

Thus, then, I must pay as much for one dose, as for a 
week or two of a regular supply of potions, powders, and 
jiills from the apothecary; of whom, 1 never yet heard it 
asserted, lliat he ilelii^hled in selliu<>’ articles remarkable for 
their cheapness ! 

In mentioning trouble and expense, however, I am only 
stating what were my considerations previously to having 
experienced the benefits of the medicated steam bath ; but 
having now had that expeiicncc, I hold the tiouble and 
expense as of no account, compared with the immense ad¬ 
vantages attending jU application. 

These advantages may be in some degree apjireciated, 
when the mode of operation is duly considered, in relation 
to the practice of forcing medicine into the stomach, there 
to await the slow process of separation and digestion before 
it can come into action. The stomach has but a few indies 
of internal surface, upon wdiicli the medicine can at first 
act, and a considerable portion of time must elapse before 
Ihe peculiar viitncs of the medicine can be separated from 
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the chaotic mass with which it is there commixed, and 
before its healing qualities can be conveyed into the circu¬ 
lation, and until that takes place, little or no benefit is to 
be derived from it. 

On the other hand, the aromatic parts of the herb being 
earned, in an indefinitely divided state, to every minute 
pore (f the whole surface of the skin, and at (he same mo¬ 
ment into the inmost recesses of the lunjrs, as well as a 
portion also finding its way into the stomach, by mixing 
with the saliva ; the whole body maybe better impregnated 
with the medicine in a few minutes, than by the cir¬ 
cuitous rout of the stomacli alone,,could be performed in 
n;any hours, or even days. 

But to leave opinion and reasoning, and come to plain 
fact, I haw now to state, that in the last winter, my 
eyes became so exceedingly inflamed, through using them 
too much in reading and writing, and from having taken a 
severe cold, that I concluded 1 must banish all my books 
and pa[)ers, and submit to some weeks of medical (reatment. 

I went to bed early in tlie evening, and there set about 
to consider what course to pursue. IMr. Whitlaw’s medi¬ 
cated stcanr bath occurred to my mind; 1 felt a strong 
desire to cxpeiicncc il.', elfcets, and had a perfect confidence 
of relief in my case, but how to obtain it was the question ? 
It was clearly too late that evening, and ])robahly it would 
be the afternoon of the next day befoie it could be sent for 
and arrive, and 1 was too unwell to go myself to Mr. 
Whitlaw’s. The pain of my eyes made me foiebode a rest¬ 
less night, and I therefore wished to have the bath that 
night. A thought luckily struck me, how J might have it 
prepared immediately. 

I ordered the servant to go into tlie kitchen, and fetch 
two large covered saucepans, two small tea trays, a high 
stool, a low stool, a two-leaved clothes-horse, and a large 
wooden spoon. These articles wore scon forthcoming, ex¬ 
cept the spoon, instead of wliic’ a pudding beater was 
biouglit. I jiiocurcd also a j>.iir ol bed sheets. 
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Tlic two saucepans were half filled with water, and put 
upon a brisk fire in the bed-room. 

Upon refering to Culpepper’s Herbal, for the herbs 
most adapted to cure diseases of the eyes, 1 selected from 
his list eye-bright, balm, pennyroyal, rosemary, and savory, 
all which I happened to have in the house, and 1 put about 
a pennyworth of each into the two saucepans. 

While the water was heating, I placed the clothes-horse 
upright on the floor, with the two leaves opened about a 
yard wide, in front: one of the sheets was then hung over 
the two leaves, and reached down to the floor. The other 
sheet was put on the top, and hung down to the floor be¬ 
fore the. opening, and thus formed a kind of door to this 
little triangular tent, thus simply constructed. The high 
stool was placed at the back, and the low one :it the front ' 
part within the tent, and one of the trays on the floor, be- 
t^veen the two stools ; tlic other tray was laid on the floor, 
outside the tent-door. 

So soon as the water, or lalher herb-tea, in the saucepans 
boiled, 1 stii])petl and entered the tent, sitting on the high 
stool, and ])lacing my feet n|>on the lower one. One of the 
saucepans was then put into the tent, upon the tray be¬ 
tween the stools, and the door was closed to keep out the 
air. 

1 lifted the cover of the .saucepan, gradually, to let the 
steam arise, just as fast as was agieeable. In a few seconds 
1 could bear the cover quite oflj and was comfortably en¬ 
veloped in the vapour, which soon condensed all over the 
surface of iny body, j)roducing a very pleasant effect. 
But the sensation of the aroma on the lungs was peculiarly 
comfortable. 

In about a minute or two the steam ceased to arise as 
copiously as 1 wished, and I had recourse to the stirrer, 
with which 1 agitated the decoction, and again the tent 
w'as filled with vapour. I continued thus stirring for tw'O 
or three minutes, and then placed the saucepan upon (he 
tray uutside the but; instaiilly on my doing thi:-, mv 
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assistant put the other saucepUn into the tent, in a boiling 
state ; the door of the tent in both cases being lifted no 
higher than was barely necessary to pass the saucepans out 
and in. The exchange occupied but a few seconds of 
time, and 1 did not feel the cold air enter the tent. 

From the second saucepan, a copious supply of vapour 

was obtained in the same manner for about five minutes 

more, at the end of which time the first saucepan, which 

had been put on the fire again, was once more boiling hot, 

and ^hen a second exchange took place, and afterwards a 

third ; each saucepjin having thus been made to boil twice, 

'had afforded an abundance of medicated steam for about 

0 

tv^entv iniinitcs. 

After well wiping' myself, I went to bed again, where iiiy 
sensations^ were very pleasant. I'he inflammation of tlie 
eyes was much reduced ; hut an eruption on the face, hands, 
&.C., which had begun to appear on the morning of tliat 
day, was increased tenfold in tlie bath, bqth in the number 
of pustules, as well as in then si/.c; the pain of the erup¬ 
tion, however, Avas very much lessened, and 1 enjoyed an 
exceedingly comfortable mglit, instead of liie miserable one 
which I had anticipated. 

The next night 1 took a second bath ; the pustules of tlie 
eruption were, in this bath, reduciui to lialf their jirevious 
size, and the inflammation of the eyes was iiCculy removed. 

On the third night I took a third hath, by which the 
inflammation of the eyes was entiiely removed, and the 
e/uption conipletely levelled; leaving only liver-coloiircd 
spots w here the eruption had been, and which spots all 
disappeared in two or three days, 1 went out of the bath 
and into bed, as in the I'ormer cases, where all my sensa¬ 
tions wx*re indescribably delightful, and 1 pronounced 
myself quite well; and this great effect was produced in 
■forty-eight hours, by the use of three baths only. 

On the fourth day I went into the city upon business, and 
felt remaikiibly viguious, indei'd much more so than 1 had 
experienced foi ^ome nioulhs previously; and on the filfh 
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day I had the rashness to read and write for ten hours, yet 
without inconvenience. I had scarcely been able to use my 
eyes in that way, for three hours in any day, for a consi¬ 
derable time before this. 

Upon the eighth day, I felt that the whole of the hu¬ 
mours w'hich had caused the disease, had not been expelled, 
although I had taken the precaution of keeping the body 
well open by proper medicines. I therefore on that night 
took a fourth bath, with a most beneficial effect; and on 
the ninth night a fifth bath, which restored me to complete 
health, and to a degree of strength and activity far greater 
than I had ex|)enenced fo^' two or three years before. 

Having lately resided much on the continent, where 
bathing is more used than in Kngland, I frequently took a 
warm water bath, but always felt a degree of Ityiguor for 
some hours afterwards. On the contrary, in every case of 
my five niedicafcd steam baths, J have expeiienced an in¬ 
crease of vigour, ,not merely transient but durable. I am 
convinced that the warm wate: bath is in its nature ener¬ 
vating, while the steam bath, on the contrary, is in its 
nature invie;orating. 

Jn my great anxiety to make this statement j)ublic, and 
to show that the medicated steam bath is now in every per¬ 
son’s power to use at all times, I am not in the least degree 
disposed to take away either from the merit or the business 
of Mr. VV^hitlavv; for 1 think he is deserving of tlie utmost 
encouragement for his indefatigable perseverance in the 
introduction of this most valuable mode of administering 
medicines ; and I should sincerely rejoice in seeing him so 
well encouraged, as to enable him to establisli and support 
one of his patent medicated steam baths in every parish ; 
for I am sure that the health of the public would be essen¬ 
tially benefltted by the general use of this most poweiful, 
speedy, and safe remedy. 

1 am quite certain that f shall receive the thanks of nu¬ 
merous persons, who, like me, have a knack at helping 
themsflvi's, and feel pleasure in it, rather than in depending 
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upon others, and who will fit up their little tents in their 
bed-rooms, and send into their kitchens for saucepans, &c* 
But J know human nature too well, to expect that the mul¬ 
titude, either of lich or poor, will take the steam bath, 
except every thing be prepared to their hands ; I therefore 
think that this publication will lather do IMr. W hitlaw good 
than harm, in a pecuniary point of view ; for (very person 
that takes .a steam batli in my way, will be eager to re¬ 
commend the same to liis fiiends; among whom, many 
helpless mortals, wlio spend lialt their time in waiting to be 
waited upon, will cither go or send to iMi. Whillaw, in 
preference to taking, wliat they ^imagine to be trouble, in 
helping thoinselves. 

The clothes-horse, wlien folded together, measured about 
four and half t'vci high, and two and a lialf feet vvide. It 
need not be larger, except for very tall persons. 


The sitting stool was eighteen inches higli, I did not wish 


it more or less. 


The footstool, nine iiirlics high, kept the feet above the 
level of the saucepon-brim, and, conse(|uently, tlic steam 
was able to spread under them. It would be better to have 
a perforated footstool, and let it stand partly over the 


saucepan. 

The saucepans measured six (juarts each, and wcic 
about half full. They were of a veiy convenient size ; for, 
if they had been larg?r, the exchange could not have been 
made so quickly, and if much suiallei, they would scarcely 
have afforded sufficient steam. 


In addition to the five baths above mentioned, I steamed 
my eyes three oi four times a day, for the first three days, 
with the vapour of eyc-ljiig'ht decoction, of winch I put 
about a pint in a boiling state into a small vessel, and held 
the eyes over the steam; and 1 chose this herb, in conse¬ 
quence of the very high encomiums passed on it by Cul¬ 
pepper, who says, in his Herbal, if it were but as much 
used, as it is neglected, it would lialf spoil the spectacle- 
nirtkcis' Irade. I m>cci ihc olhci licibs alrsO, because they 
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are recommended for inflammation of the eyes, and I knew 
that they would not injure the lungs. 

Although the steam bath is so highly beneficial, it must 
not be used at random; nor without due preparation, by 
evacuating the body, both by stool and urine; for which 
purpose the usual medicines ought to be taken for a day or 
two previous to using the bath. For should the steam be 
used when the bowels or bladder are full, the impurities, 
not finding vent into those natural receptacles, might 
be forced into the circulation, and thus do irreparable 
nnschief. 

The herbs, too, must lie selected with a thoiough know'- 
ledge of their respective qualities ; medicines that would, 
agree well with the stomach, might be highly prejudicial 
to the lungs. Any medicine, for instance, that by the heat 
of steam gives out a poisonous \apour, must be highly in¬ 
jurious when inhaled by the lungs, although possibly harm¬ 
less when taken .into the stomach, as the vapour might 
there be absorbed** and neutralized by the aliments, or by 
the gastric juice. 

I should, as a general rule, say, that except in cases 
where great medical skill and experience might prescribe 
poisonous vegetables, the medicines ought to be taken from 
the common pot and tea herbs, such as thyme, sage, mar¬ 
joram, hyssop, horehouud, ground ivy, and the five before 
mentioned ones, all of which tend to allay inflanimatioii. 
And I would recommend the medicated steam bath in all 


cases of an inflammatoi y nature, or bordering upon inflam¬ 
mation, whether local or general. I am quite satisfied that 
a common recent catarrh would yield to one or two baths, 
except when accompanied with some other disorder. 

Perhaps, in making these remarks medical gentleineii 


may deem me an iiitnidei on ihcir pioviiice ; to whom I 
would observe, that it is not a department quite new to 




rue; since, when I was a young man, now thirty years 


ago, J studied the healing art in that excellent school of 
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medicine the university of Pennsylvania; and might have 
taken a diploma, authorising me to attach M.D. to my 
name, had not my passion for mechanics led me from that 
pursuit to revel among machinery j and particularly to di¬ 
rect and apply the powers of that master-piece of human 
ingenuity the steam-engine; the invention of which, highly 
as f prize it, from more than a quarter of a century’s inti- 
’ mate acquaintance with it, I place far below the invention 
of the steam-bath, in real value to mankind ; and consider 
the name of Whitlavv as deserving to take precedence even 
over those of Watt, Trcvethick, and Perkins ; for although 
he is not the original inventor of'the stcam-batli, any more 
. than they were of the steam-engine ; yet he has the high 
merit of being the introducer of the medicated vapour bath, 
in a convenient form, into civdizcd society. 

In his work, entitled “ Whitlaw’s New Medical Dis¬ 
coveries,” vol. 1., London, 1829, pp. 8(3 and 87, he ac¬ 
knowledges having both seen and felt th'e medicated steam 
bath in operation among the Indians of North America ; 
and he thus describes the mode adopted by those simple 
children of Nature. “ In the various species, of inflam¬ 
mation, the Indians always resort to the vapour bath, con¬ 
structed upon a principle peculiar to themselves; it is after 
the following manner. A few heated stones, in the tirst 
instance, are heaped together, round which something si¬ 
milar to a soldier’s tent is erected. The person or persons 
to receive the bath are seated round the stones, upon which 
are thrown herbs, and water is sprinkled with the hand. 

I tried one of them, and must say that the heat and vapour 
arising from the stones were suflbeating in the extreme. 
The discipline was severe, but the beneficial effects I de¬ 
rived from excessive perspiration, when afflicted with an 
habitual tendency to a flow of blood to the head, proved 
the propriety of inhaling gases by the lungs, in order to 
relieve and effectually cure disorders in general.” 

1 have extended this paper to a greater length than I 
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had originally intended ; but the importance ol' the sub¬ 
ject will, I hope, plead my excuse. 

I remain, dear Sir, 

Yours, obediently. 

To T. (Jit.L. Fmj. .fo n n Isaac Hawkins. 

P.S. After writing the above, the situation of persons 
having no attendants to wait upon them occurred to my 
mind, and I wished to put it in their power al.so to take this 
bath. 

As each of the saucepans had aboVit three quarts of^ 
water in them, and were heated twice, so the steam for one 
bath was obtained from three gallons of water; it was. 
therefore evident, that one vessel holding three gallons of , 
W'ater would produce the requisite quantity of vapour, from 
being heated only once ; and the trouble of exchanging 
saucepans might then be dispensed with, and thus the bath 
he taken by a single person, without any attendance. 

Not having a three gallon vessel at hand, to put the 
scheme to the test of experience, i took a two gallon boiler, 
and when that was in a boiling state, I covered it, and put 
it into the tent. 1 then immediately stripped and entered 
it. After the cover was removed, the steam arose abun¬ 
dantly for about five minutes, without stirring the liquor; 
and afterwards for ten minutes more with stirring it. 
Then I put my hand out of the tent, and took the heater 
of an Italian iron out of the fire in a red hot state, and 
quenched it in the decoction ; and which, with the aid of 
stiiTing, afforded vapour for three minutes longer. A se¬ 
cond red hot iron prolonged the time for another period of 
three minutes, and thus an excellent bath of tw'enty-oiie 
minutes’ continuance was obtained from two gallons of the 
decoction, without exchange of vessels, or without any at-, 
tendance. 

A three gallon vessel is, however, to be preferred, as the 
risk and trouble of taking the red hot irons into the tent 
would then be avoided, as also the evolution of a small 
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portion of hydrogen gas, arising from the decomposition of 
the water in contact with the red hot iron. 

After removing the cover, I placed a grating of wood 
upon the boiler, consisting of two pieces, each about an 
inch square, and five or six inches longer than the diameter 
’ of the boiler; these were held together at two inches dis¬ 
tance from each other, by two other shorter pieces, nailed 
across them. Whilst the steam w'as strong, I put my feet 
alternatelv on the sratino’ and on the footstool; but after 

•■on ' 

a little stirrinp;-, tlie feet could remain on the grating*-, the 
temperature being then lowered. 

.... f I 


LXVI .—On the great utility of the Camera LndJa to 
'rr(^ve//ers. By Captain IIasi l II \ i.l, /L\. 


Wk have lately seen forty etchings by Lizars, from sketches 
made by Captain Hall, w*th the camera lucida, in Nortl) 
America, during the years 1827 and 1828, and whicdi ail'ord 
a convincing proof of the extraordinary powers of this ex^ 
ceedingly portable instrument. 

We believe that we cannot give our readers a,better id(‘!i 
of tlui estimation it was held in hy Captain Hall, than by 
transcribing his own words. 

“ The following etchinos laave been selected from a scries 


of sketches made with the camera lucida, in Ameiicu, 
during the years 1827 and 1828, and the utmost pains 
have been taken to adhere to tlie original drawings. No 
reduction, enlargement, or einbellishnienl, has been allowed 
in any instance; but the very lines traced on the spot, 
have been transferied to the plates, in order to preserve, as 
far as possible, the character of truth which the mechanical 
accuracy of the camera lucida communicales to its work, 

, even in hands but little familiar with the management of 
the pencil. 

" This valuable instrument ought to he more generally 
used by travellers than it now is ; for it enables a jieison of 
ordinary diligence to make correct outlines of many foreign 
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scenes to which he might not have leisure, or adequate 
skill, to do justice in the common way. 

“ It should be recollected, that in most cases, it is not 
striking or beautiful views that we require, but merely cor¬ 
rect representations as far as form is concerned, of those 
familiar objects which strike the eye of a traveller every 
where in his path as characteristic of the country he is 
visiting. 

“ If h is sketches be farther relieved by lights and sha¬ 
dows, anotJier step is made towards the attainment of this 
purpose ; for even a very few such touches, if strictly true 
to nature, often serve to place new scenes more distinctfy 
before us, than the most elaborate or the most graphic v^ir- 
hal description can ever hope to accomplish. ^ 

This instrument brings both these requisites within our 
reacJi; for although it be generally used for outlines alone, 
there seems no reason why the shading should not be as 
correctly delimvited as the bounding lines of the trees, 
houses, water, or even the living figures, which are brought 
within the field of view. 

Artists accustomed to draw in the common way, are 
sometimes teased with the rigid accuracy, and the confined 
limits, to which the camera lucida subjects them; while 
persons altogether ignorant of the subject, arc disappointed 
to find, that for the first day or two, they advance but 
little. Both parties complain, and not without some rea¬ 
son, that tliey cannot see tlic pencil distinctly, or that they 
lose sight of the object they are drawing just when they 
wish most to sec it ; and also, that tlie appaient motion in 
the image, caused by the sliglitest change of motion in the 
eye, ])crpetually throws them out. But they may rest as¬ 
sured, that a little perseverance, will put all these diffi¬ 
culties to flight; after which, the wonderful economy oC 
time and trouble will far more than overpay the short la¬ 
bour of instruction. 

It adds greatly to the advantageous and agreeable use 
of the camera lucida, to have a portable table as part of 

X • 
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tlic oj)|);ivuti!s. Vitv this [>ui‘pt»so, Mr. Dollond, in^^trumcnt 
HKikor, ill St, PiMil's (Jlnircli -yank f.oiKlon, Iras recently 
devised a small buiss frame, which folds up when not in 
use, so compactly, as to stow away witlnu the legs of a 
stand, not larger than a walking-stick. Tiiis, togetlier 
%\ith a casnp-slool, of tlie same sliglit description, renders 
the draugiitsnnui rpiite independent of further assistance, 
especially if his insfrnnieiit be furnished with the double 
movements, and other C( ntrivances, recently adopted by 
Mr. Dollond. Witli his sketch-book in one pocket, the 
camera lucida in tlie other, and the slicks above mentioned 
in his liand, the amateur may rove wlicre he pleases, pos¬ 
sessed of a magical secret, for recording tlie features of 
Nature wiUi case and fidelity, however complex they may 
be ; while be is happily exemptcd from ihe fri[)le misery of 
perspective, proportion, and form, all respoasibility rcsj)ect- 
ing tlicse being thus taken ofi' Ins hands, 

“ In short, if Dr. AVollaston, by this invfnrtion, have not 
actually discovcrefl “ a loyal road to drnwino-,” he lias at 
least succeeded in IMacadamisins; the way alroadv known.” 


LXV11 ,—On ihc Graphic 7 c/cyjo/yr, invented hi/ Mr, 
CoUNELius VaUi.ly; Mechanical Draughtsman, da- 
rendon-si/uarCy iiotners'loicn. 


I r would not be fair to omit tlie present opportunity of 
justly praising the camera lucida, in also putting in a claim 
in favour of this other excellent drav\ ing-instrument; but 
which is nol, however, by any means so well known as it 
descives to be, ll may, perhaps, ad'ord our readeis some 
idea of its wonderfid powers in assisting correct (lelinealion, 
wlien we inform them liial it was employed by Mr. Horner 
in tracing his extraordinary and successful |)anoraaia oi 
London, and many miles around, from the lofty situation 
now occujiied by the cross above the dome of St. Paul’s; 
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and which panorama is no^v exhibiting in the Colosseum 
in the Regent's Park. 

Mr. Varlcy had furnished Mr. Horner with several of his 
graphic telescopes; but the fact of one of them at least 
being actually employed in delineating the panorama of 
London, was evinced by an accident which befel it ; when, 
in consequence of a high wind, the cabin erected by Mr. 
Horner was so greatly shook, that the graphic telescope 
fell out of it; and was so much injured, that it was sent 
to Mr. Dollond's to be repaired. 

It is well known that the camera Jucida acts upon the 
refracting principle ; the graphic telescope, on the contrary, 
acts by reflection ; and, on making comparative trials with 
the two inslruments some years since, the Editor thought 
the preference was due to the graphic telescope^ in point of 
facility in using it- However, they are both highly valuable 
instruments ; and the graphic telescope possesses, besides, 
tlie property of^being capable of being used as an ordinary 
telescope. 

Mr. V arlcy, following the example of Dr. Wollaston, 
secured the benefits to be derived from the sale of his gra¬ 
phic telescope, by patenting it; but both the patents are 
now expired, and the two instruments of course can be 
made by every optician possessed of the requisite skilL 
And, indeed, since the expiration of his patent, Mr. Varlcy 
has exerted himself in extending the means of manufac¬ 
turing his graphic telescopes with greater dispatch, in order 
to continue to derive that benefit from his invention which 
he is so well entitled to. 

Wc hope soon to see both these valuable instruments 
more frequently enqiloyed than they have hitherto been. 


LXVIII. — On a Portable Fillrc. By Mr, J. I. Haw¬ 
kins, Engineer, 

Mr. Haw kins has, for many years, been accustomed to 
the manufacture of filtros, both for purifying water, and the 
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* ) 

syrup 111 suL;nr n'fimni;', liv iliut' superior mode udoptcd by 
tlio lute Mr. Ilcivvurd. Mis vvator-liltres luive lonjf been 
known, and bi^tdy esteemed ; Ibey eonsist ot a layer of 
vegetable rhnrcoal, in jHiwder, of a proper degree of coarse¬ 
ness, namely, about tliat of the giains of fine cnnpmvder, 
Intersjiersed lietwoen two earthen jdates, pierced full of 
holes, by means of needles, belbrc the ])lules are baked, 
and nhich plate- are also mounted in vessels formed of 
earthenware, so that they cannot he acted upon by the 
water ; and the Editor can testify to their great utility from 
his own experience, .i\nd, indeed, there can be no better 
liiedium than rharcoal employed for this purpose, both on 
account of its great porosity, and its inde.stnictihility by the 
jias.s;igo of the waiei through it. These filtering vessels, 
however, arc not portable ones. 

Mr. Hawkins’s portable filtre ennsist.s ol' a small conical 
bag, made of silk velvet, with the pile inwaids, and of 
another bag fitted within it, formed of silk sarcenet; the 
inside of the velvet being strevied all over with fre.shiy 
burnt animal charcoal (ivory black), both bags being also 
secured to rings, formed ofwiie, made from German silver 
(luqtjh-nkkcl), which is not halile to oxidation by the 
action of the water upon it. 'I'hese conical silk bags arc 
supported w'ithiii another fiat ring (likewise made of Ger¬ 
man silver), and w hicli ha.s a forked metal branch riveted 
to its lim, and cajiablc of In ing turned half-way round, so 
as either to lie upon and within the compass of the ring, 
or to be turned into the contrary direction, and thus form a 
sufiport or handle to flie ring. The whole of this ajipa- 
ratus is contained in a round fiat varnished paper snuii-box, 
only four inches in diameter, and au inch in depth, so as 
at all times to be conveniently carried in the pocket. 

With this exceedingly poitable apparatus, Mr. Hawkins 
now always has it in his power to fibre any water he may 
reejuire, cither foi drinking at his meals, for making tea, 
&c. &c. ; and its action is suf’ciently rapid and efiectual; 
for the power of animal charcoal is w'cll known greatly to 
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exceed that of ^vegetable charcoal, in its anti-septic 
quality. 

In his former exqieriments on filtering, Mr, Hawkins tiied 
various animal and vciretable substances to form strainers 
or supports for his cliarcoal ; horse-hair and wool were very 
soon decomposed by the action of the water; so also were 
linen, col Ion, and other vegetable substances; so that he 
was obliged to discontinue liieir use. Silk alone Im found 
to H'sist tlic action of water for nine mouths together; and, 
accordingly, lie has now chosen this^niatcrial to construct 
his now pocket filtres. Ibi can carry them oven whilst VK't 
in his bt)V, witliout any incouvcuicnce whatever. 

\Vc niny here remark, tliat Mr. George Field, now*of 
l-sleworth, found a silk llandana lunnikercliicf to be 
best material iu form the stiainer of his excellent physetcr, 
or filtro of: and for uliich invention, and othcis^ employed 
by liini in bis business of a superfine colour manufacturer, 
he was many ycais since lowarded by the Society of Arts, 
for the l^enefit of th(' public * notwith.^tanding wliich, it 
has since l)een repeatedly attesupU'd to mou(‘])olize it by 
patents;* and indeed very recently a patent has been ob¬ 
tained for this old invention ; such is the general ignorance 
reftpeciing the Jai'* ofj'vitents. 


LX IX .— llcculUi'iions of his fathcry (he la(c J/r-IhioM as 

Gill. Ih/ the Editou. 

(('oucliuh'd fivm \ oL T 

IIowEvr.a severe were the trials Mr. Gill subjected his 
ce lehr (tied n^ari'anled sword-blades to, such us beiulin*r 
thorn, sti iking- them (iaUvays on a cast-iron ])latc, and 
(’(igouays upon a cjlindrr of iion, and as described in our 
/’oiiner articles ; j'ct, in conscejncncc of the suggestion of a 
military gcntlcMnan, he afterwards proved them in a still 
more severe manner. This <>entlenian, after witnessnur the 
abuve itUMuif'ncf! (F-erve*!, that in c.a- 



310 Recoliectioiisofthelat^Mr. Thnmas Qill. 

ployment of sworrls, besides beinj; used in attacking’ an 
enemy, they likewise served to defend the soldier himself, 
who warded off the strokes of his adversary by holding his 
sword blade in a perpendicular posture, either beliind him, 
6r one side or the other, or in front, as the occasion might 
require; and that in this case, it was liable to be broken by 
the strokes of his adversary’s sword, and therefore he 
wished the blades of the swords he ordered, to be also 
tested in a similar manner, i'ccordingly Mr. Gill, whose 
object it always was,'to expose his sword-blades to severer 
trials in his own hands, than ihei/ were ever likely to be 
exposed to in actual use, immediately constructed an ap¬ 
paratus to hold the sword-biades in the perpendicular 
position, arvd then caused them to be struck across by the 
edge of another very heavy sword-blade, applied with the 
utmost strength of a workman, so as to endeavour to break 
them. In this way, finding that severivl sword-blades, 
which had endured all his former proofs, failed in this still 
more severe one, he, w’ithout hesitation, inunediatcly 
adopted it, and subsequently exposed all his swojd-blades 
to that additional trial also. 


Mr. Gill was the perfecter of those very useful fire- arms, 
the sprin"-hayo7iet pistols, or hlniKhnhiisses. Before he 
improved their construction, the bayonet was actuated, oir 
being let loose from its first detent, by means of a spring 
affixed to its shoulder, which re-acled against the barrel 
of the pistol; but in case the bayonet struck against any 
obstacle in its way to attain its proper position for use, or 
to extend itself in a straight line with the band, it would 
hang down powerless, in a perpendicular posture, and coidd 
only be carried up to its destined situation, and .seemed by 
tjie second detent, by the hand of the party holding the 
weapon; but in this case, the only chance of the bayonet 
being useful, was perhaps lost, owing to the delay occa¬ 
sioned in its movement. 

Instead of the spring abo'C mentioned, Mr. Gill en¬ 
closed a.stour watch-spring, in a neat cvlmdiieal box, 
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affixed in Ihe joii/t upon which the bayonet moved, and 
which spring was properly wound up, as to possess 
stren^’tli enougli to carry the bayonet up to its resting 
pi ice, and detent it 'Ocurciy, even (l)Dugh it slioulu beheld 
back (liirrnj.!; Ihc wliolc ol its progrt‘^> from its first position. 
The spring-bayonet jnstol, or blaijdeT!)uss, now liecanie a 
really serviceable uenpe ■, cniier for llie defence of a house, 
or of’a iinveiler in a chaise, ike. ; llie firing ofl its charge 
l)eing aivvifVs left lo the last c\treuiily, and in case the 

biiyoilot KiiIlh] to ropol tlio attack 

\V\‘ may also monticai a great iiDprowmcnt which Mr. 
(till clJoctcd ia lliat itycfal instrument, the snull'ers. A 
Mr. Pmch])cck Inul, many years since, contrived a pair of 
smiflei's, in winch the siiiid ot a candle coiikl he extin-^ 
giiislied, alter heiiig cut oil', by being picssed ’»et\voon the 
smilil'i’ ])iatt‘, Ol' ciitii r, and aiKdlier plalc held m the box 
of the siinlleis, insload of conhiniuig on lire after being 
lum.ely lodged ifi the box as usual, and thus jiroducing the 
usual oli'eii.sive ueU-k'iioun smell occasioned thereby. Ibis 
second plalc was ihon to be mised by tlie application of the 
left Iniml* I'n- snail’was to b’ piisln d into the box by the 
action ol llie cntlei-jilatc moved by the figlit hand, and the 
]ilate wa-, (Inn (o be LwoieJ by the left band, in order to 
letaiii (he snail'in ihe bos. Xou' Mr. Gill contrived to 
reader Ihis ser ond |)late capable of being actuated solely 
by the iiaiid which licld (he siiuHers; and, after snufliug 
the candle, and iircssing the siiuH bctvi een the cuttcr-plate, 
and the second plate to extinguish it, and then again oiieii- 
iiig tlic snull’eis a little wider tlian at the first ojicratioii ; 
upon closing th.an, the second plalc rose of itself, and again 
descended duiiiig the action of Siiiitting the siiull'eis, and 
thus the complex movements retiuired in using Mr. Piiich- 
bcck’s snuli’ei's, were entirely dispensed with , and, accord.- 
iiigly, Mr. Gill’s patent self-acting and extinguishing 
smiliers, immediately became a favourite article of sale, 
and have now continued to enjoy the preference shown lo 
(hem by (hr public I’or iqnvards of foity years ! 
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Mr. Gill was much attached to riding on horseback, 
from the exercise which it alforded him, and the benefit ho 
consequently derived in the improvement of his health, and 
he therefore always rode horses of considerable value. It 
so happened, however, that a favourite hoise had the mis- 
'fortune to have a tooth, which grew to such an extraor¬ 
dinary length, as totally to prevent it from chewing its 
food. In this predicament, it occurred to Mr. Gill, to 
remove this tooth, by excision, or cutting it off, a practice 
now beginning to be introduced amongst us as a novelty. 
In order to this, he caused a strong pair of cutting-nippers 
to be made, with handles each a yard long, and their jaws 
oply an inch and a lialf, and the cutters also jilaccd on the 
side, not at one end of the nippers. With this powerful 
instrument,the completely succeeded in cutting ofl' the pro¬ 
jecting part of the tooth, although it was situated in a [lart 
of the horse’s mouth which rendered it difficult to reach it, 
and the animal was thus again enabled tb chew his food 
readi ly. 

Mr. Gill also considerably improved the manufacture of 
twisted gun-l)arrels. Instead of forming tho ribands 
(as they arc termed in the trade), of which they are 
composed, with square edges, as usual, he sloped one of 
them off, or bevelled it, and the consequence of that change 
in its form W'as, that in the act of being wound upon t!ie 
solid cylinder, to form the barrel, it assumed a new sha|)e, 
and fitted so accurately to the other sides of the coils, that 
instead of leaving a gap between them, as in the common 
way, they were applied so closely together as not to leave 
room enough even for spelter-solder to insinuate itself 
between them, in an experiment which was purposely made 
to determine the exact position in rvhich they lay when 
thus coiled. Upon sawing the barrel in two lengthways, 
the coils were found lying in close juxta-position, and most 
admirably fitted for welding together. The ribands were 
formed of different thicknesses in grooved rollers, actuated 
by niacliincrv, and utic then wuldid tcmllici at thtii 
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ends, tlic thickest f)eing'intended to form the breech, and 
the thinner ones the other parts of the barreh These were 
uniformly heated red-hot in a reverberatory fnnvace, and 
were thou wrapped or coiled around an iron cylinder, which 
was also ouidcJ uniforndy along, by being connected with 
a long screw, the flat threads of which were of an equal 
thickness with that of the ribands ; and they were pressed 
into contact with the iron cylinder, by being passed under¬ 
neath a cylindrical pressing roller. These barrels, thus 
coiled, were then ready to be welded as usual. 

In order to render these twisted gun-barrels still stronger, 
lie coiled another layer*of ribands over the first layer, hwt 
in an opposite direction to them, and thus formed, as^t 
were, a reticulated combination, tlie one layer crossing thew 
other, and both thus eftbctually resisting the pfnver of the 
gunpowder to burst them asunder, after being properly 
welded together. 




I^X\. —On the Microscope. Bt/ the F.ditok. 

• (^Coniniut'd f}om '^ 10 .) 

The late Dr, Tl^o/^7^/o;/’.s Microscrtpic Doublet .—VVe 
are now able to congratulate our microscopic readers on 
this very supeiior instiurnciit being idlorded at only une- 
fourtli of the price hitherto charged for it. 

Mr. C. Gould, at Mr. J. Cary’s, the celebrated optician 
in the Strand, has just ])ut into our hands one of these 
instruments, in order that we might be able to prove its 
powers with the most diflicult lest objects. And, accord- 
ingly, we leave placed under it the long-notched, or deft 
scah^s of the brassica butterfly, and also those of the 
porluruy witli a doublet of about the twentieth of an inch 
compound focus, and another of about the thirtieth of aA 
inch focus, and never liave wc viewed those objects with 
greater distinctness,or under more favourable circumstances’! 

The facility of using tliis microscope, is likewise a con- 
siderablc leconuncndalion in iK ftnour; as the proj»er 
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management of the light, an object of the greatest import¬ 
ance, is now readily acquired ; and its nice adjustment for 
the focal distance is effected by means of a finely tlireaded 
screw. 

. We have no doubt tliat this su})erior instrument will now 
become a favoiite with tlic microscopic part of the pu]>lic, 
and cfroatly contribute in c-Xlcuding the use of that invalu¬ 
able aid to our limited vi.iion, tlie niicrosccijc. 

This instrument ]]ossesscs the jiower of c\!iibiting (lie 
minute bodies with extreme (rniiNciness ; and which, as 
<Dr. Wollaston justly observes, in Ins description of it in 
the Philosopliical Transactions*, ‘‘’is absolutely necessary 
for (171 origitud i\ia7uuiatio7i of iinknoirji ohjccls.''' 

Its great poriahUidj is also no small recommendation in 
its favour, as it is inclosed in a neat mahogany box, wliich 
is only two inches in dcpili, two and a half inches wide, 
and tlirce and a half inches long; and can ihendure be 
conveniently carried in tiie pocket. 

}Jr. C\ (ioiihrs made of .iK^uoliog mierof^copic ohjechy 
to he x:ieived under highh/ inaguift/ing powers. — Mr. Gould 
furnished ns w’ith some of the scales or fealheis from (he 
wing of a butterfly, properly mounted fur viewing under a 
power of tlic twentieth of an inch focus, or even liiglier ; 
and which, us it is a veiy convenient nu'thod, and readily 
practised, wc think ilescrving of being luacle known. 

The feathers being placed in theecnlroof a slip of Clown 
glass, one and a half inches long, aiul lialf an inch wide, 
arc covered with a slip of very thin talc or mica, which is 
cemented at each end ujiun the glass slip, ])y means of a 
solution of gum-arabic in water, to winch a little jmre 
acetic acid is added; and the laic is itself covered and 
defended from injury, excepting in that part of it whicli is 
tieccssarily left open in order to view the objects, by being 
covered with a piece of thin pajjer, the size of the glass 
slip, and having a circular aperture in its centre, a quarter 

• St'i' nl>o vol. V, fiVlj of tlii*- woik, \Oirir a flchi-iipMon tif (In' iii 
wijl be louinl 
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of an inch in diameter, and which paper is also cemented 
by g'lim-water. 

There is quite sufficient space upon this covering paper 
to receive in writing the name of the object inclosed, to- 
getlier with a number or other mark of reference to il, and 
its thickness preserves the talc from being injured, although 
it is not so gieat as to present any impediment to the em¬ 
ployment of highly magnifying powers in viewing the 
objects. 

Mr. WiUiani Tuili/'s t/iorfe of transparent oh- 

jer/s for the microscope.-^ —We have seen several pairs of* 
glass sliders, fitted up by Mr. Tulley in a very neat manner ; 
and indeed, at a first glance, we thought they had deli¬ 
cately cut papers placed between tliem, with circular rings 
or borders, to keep the various minute objects distinct. 
However, Mr. Tulley has since informed us, that these rings 
were formed upoij the sin face of the glass itself, by holding 
it steadily against the end of a short piece of brass tube, 
fitted into a chuck in his lathe, and supplied with finely 
waslied emery and water: and thus he was enabled to re- 
move the polish from the surface of the glass, in a ringlike 
shape, and by successively shifting the slip, to form several 
such rings adjoining ro each other. 

Mr. Wil/iam Tiillep's glass micrometers :—He has con¬ 
structed a dividing engine, with a diamond point, and w'ith 
it has formed micrometers, containing/we/wc thousand lines 
in a single inch! These lines are also crossed by otliers, 
thus forming squares ; still, however, the lines are ncecs- 
sarily so fine, as to be nearly invisible to the naked eye ; 
and, therefore, in order to find them more leadily, Mr. 
Tulley surrounds them with an o])aquc circular ring, pro¬ 
duced In tlie manner above described. 


On superior wood cuttings for microscopic objects : —A' 
scientific friend has lately afforded the Editor a hint, which, 
if properly acted upon, promises to afford wood cuttings 
of even superior thinness to those formerly produced by (ho 
celebrated Custance, and who has hitlicrto had no sue- 
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cessor of equal skill - in consequence v\hich, his cuttings 
now sell at double their origiiiid prices. A view of a good 
collection of such cuttings, is indeed one of the highest 
treats which the microscope alfords us, in the astonishing 
display of the beautiful and minute reticulations produced 
by a transverse section througli the sap and other vessels 
of plants; but which can only be seen in peifection in 
sections of e^freiuc tenuilv. 

Vaniion against using s/ips uj' Ooliemian plate glassy 

to co)itain transparent ohjecis Jor the microscope: —Our 

.worthy friend and correspondent, Mr. T. C'arj>enter, has 

found to l)is great dissatisfaction, that objects mounted 

•between slips of the Jlolieniiau plate glass, in the manner 

he has practised for several years, have become greatly in- 

jurecl by'being surrounded by minute drops of water, 

evidently produced from the deconi[)osition of tlie glass- 

In consequeneo, he has been obliged to enqiloy crown glass, 

which, although now not so flat, and tliereforc not to be 

compared with the Bohemian plate glass in tliat respect, 

yet answ’cis tolerably well, and is fn'c from that jnconv(*ni-- 

enceof tlic dro[)Sof water forming themselves liM'veen the 

glass slips. We know not whether the Englisli plate glass 

is liable to a siiiiilar defect: but there can l>c no ddlicuUv 

' »* 

in having crown glass gjround flat and polislied ; and es}>e- 
cially where the very thin j)icces can be enqiloyed in sucli 
small portions as we have indicated in voh III., page 19A. 

On M}\ Holland's mode of iuounting transparent objects 
for the microscopcy preserved in spirits of iriae, —In our 
third volume, page lOt), we mentioned that the above gen¬ 
tleman had kindly presented flie I'Ahtor w'itli a beautiful 
yireparation of the intestines of a l)ee, secured vmd ce^ 
mented between a slip of glass and anolbcr of talc, by 
•means of white lead ground in oil, and suirounded u ith j)ruof 
spirit, it is now a year and a half since Mr. Holland pic- 
pared this object, and although a small jiortion of the 
spirit has exhaled in this long period, yet the object still 
retains (uumch of its piinntivf' licaiity to justify ns m 
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recommending tins |superior* manner of preparing micros¬ 
copic objects. It is well known that in the usual way of 
mounting them, tlic minute blood vessels sluink up in dry¬ 
ing, and thus lose all their distinctness; whereas, in the 
parts of this object which are still immersed in the sjnrit, 
their orio-inal wonderful and delicate structure is still dis¬ 


played ; and so also are their different colours, as red, 
purple, yellow, Sec. See ; and which render this object 
peculiarly elegant. 

Of the )novemcnts of the hhnul after heutg taken 

from the hodt /.—We liave before noticed the singular con¬ 
tractile power of the flal^teacd circular cakes in tlie bloocf 
(commonly though improperly termed globules), by wdiic^i 
they adlieic to each other in rows, like a heap of coin 
thrown down; fuit what we liave now to notic^j is, that a 
niiiiule drop of freshly diawii blood, being laid upon a slip 
of glass, and covered will) a thin slice of talc, it will con¬ 
tinue to How foiV'Cveial houss afterwards, and will afford a 
most interesting object under the microscope. It, however, 
requires an excellent instiument to view it; we have found 
the single lens of our Varley’s microscope, of the sixtieth 
of an incli focus, to answ^cr perfectly. Sometimes the 
single cakes alone How forwards in the serum, and frequently 
rows of th(? coinbined ones will be intermingled with them, 

o 


What this very singular propcity may be owing to, is, we 
believe, yet unascertained ; it may possibly be the curdling 
action of the blood, or that pait of it termed the crassa- 
menlnaiy in separating from the seruniy or more fluid part 
of it; at any rate it C(»uslitutcs a highly interesting micro- 
sco])ic object. 

Mr. Philip Carpentefs opaque solar microscope ,—The 
fine sunshiny days during the latter end of last mouth, 
aflbrded Mr. P. Carpenter, of Regent-street, an early op- 
j)ortunity this spring of exhibiting this truly interesting in¬ 
strument, Ho lias been for somo time occupied in pre¬ 
paring it, and the Editor was highly gratified in witnessing 
Us effects a day or two since. 

A beautiful shell wais shown on a scale of at Igast seven 
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feet in diamotcr, its curious.marking/; being well defined, 
A small peacock’s feather was exhibited on a similar large 
scale, and its splendid irridiscent colours beautifully dis¬ 
played. But the most splendid object of all was a dia¬ 
mond curculio, exhibited in all its astonishing brilliancy, 
ajul upon a scale of magnitude greatly exceeding any thing 
the Editor had hitherto seen. 

Ills solar acromalic microscope for transparent objects^ 
likewise displayed its usual powers ; the curious instru¬ 
ments with which the bee collects honey, were shown on 
an immense scale, and every part of course distirjctly visible. 
,Mr. Thomas Carpenter had prepared this fine object foi 
Mr. Philip Carpenter. The scales of the dace, and the 
turious reticulated ones of the trunk-fish, were beautifully 
shown ; the latter, in particular, being very deeply coloured, 
proved the very superior powers of this fine instrument; 
as it required a very strong light to illuminate and render 
tlic curious maiklugs visible. These markings very much 
resembled the cross-section of the pith of a rush, foimerly 
given by us, consisting of hexagons, composed of triangles, 
ramifying in all directions. The compound cornea of the 
eye of a libcllula, also formed a beautiful object? Neither 
were living objects wanting; the mites in cheese, the cels 
in paste, and various other animalculaa in water, were 
beautifully displayed. In particular, the larvse of the dy- 
ticus or great water-beetle, were exhibited on a grand scale, 
and displayed tokens of tlieir natural ferocity in seizing 
tad-poles, &c., two of them sometimes attacking the same 
tad-pole, and striving to obtain the sole possession of it ; 
nay, when in want of other prey, they even frequently at¬ 
tacked each other. 

Amongst the opaque objects, coins afforded very fine 
ones; a sovereign, for instance, filled the whole circular 
field of nine feet in diameter! It is, however, totally out 
of our power to convey any thing like an adequate idea of 
the real appearances which presented themselves in viewing 
the effects of this grand and unique instrument. 

( 7’f> }nf cimliHued.) 



LXXI .—On the Ci^ture of ('he Begonia. By the Kditoh. 

It is now three years since the Editor had a present made 
liim, in the beginning of winter, by a friend, of a single 
tuber of the Begonia, with instructions to plant it, and to 
keep it dry all the winter; and not to begin to water it in 
the spring until it began to manifest signs of vegetation, 
by throwing up shoots through the surface of the soil. He 
accordingly did so; and in the succeeding year, it grew 
and throve apace; and, at the latter end of the year, pro¬ 
duced its beautiful pale red flowers, with bright yellow glo¬ 
bular tufts of apices. Still no female flowers appeared ;» 
but, nevertlicless, it procluced tubers at every joint; and, 
on the first frosts attacking it, it fell to pieces, and the 
tubers separated of themselves. 

He did not transplant it, but kept it dry all the winter 
in the flower-pot, in one of the apartments of his house; 
and, on tire shoots appearing in the spring, he began to 
water it, still witAuut transplanting it, or even adding any 
manure to the soil; as he thought that the rotted fibres of 
the last year’s roots might prove sufficient to afford nutri¬ 
ment to tht) plant, and so it turned out. It throve exceed¬ 
ingly, flowered, and again threw- off a crop of tubers on 
the approach of winter. He again suffered it to remain 
undisturbed in the pot, kept it dry all the winter, and it 
has just now pushed out numerous stems and leaves through 
the soil, and promises to flourish luxuriantly in the ensuing 
summer. It is now two years since the Editor planted 
two or three of his first crop of tubers, in tlie soil contained 
in a garden pot, and which soon vegetated, and produced 
fine plants, even flowering and producing other tubers in 
the course of the yeai ; he managed these in a similar 
manner to the first; and he has now a third ]iot of young 
plants, the produce of last year’s tubers; and which, in-» 
deed, from all the plants, amounted to upwards of a hun¬ 
dred, so readily is this beautiful plant propagated. 

fie was tins year enabled to afford several of his friends 
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tubers ol last year’s growtl'i, and v^hich, at tikeir usual 
period, had thrown out small pink coloured shoots; and, 
no doubt, by following these very easy instructions, they 
will be enabled to succeed in the culture of this beautiful 
plant, as well as the Editor. 

• Not having hitherto transjdanted any of his plants ; he 
has not availed himself of the great increase by the roots 
or tubers, produced beneath the soil, which is the usual 
mode of propagating them, lie is not aware whether the 
gardeners in the vicinity of the metropolis have also planted 
the tubers produced from the stems; but it is evidently a 
‘Vapid mode of increasing the number of their plants. 
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LIST OF PATENTS FOR NEW INVENTIONS, 
ir/uV/f hare pofised ihc (h eat Seal ainee March 30, 1830, 


To John Rawe, Junior, of Albany-strcel, llcgent’s-park, in the 
county of Middlesex, being one of (ho people called quakers; and 
John Roasc, of the same place, gentleman; certain improve¬ 
ments in steam-boilers, and a mode of quickening the draught for 
furnaces connected with the sunic- Dated March, 30, 1830.—'I’o 
be specified in six months. 

'Fo William Aikin, of Carron Vale, in that part of our United 
Kino-dom called iScollanJ, csttuire; for certain improvements in 
keeping or preserving beer, ale, and other fermented liquors. 
Dated March J3, 1830-—In six months. 


To Danieriowers Shears,of Bunkside, in the borough of South¬ 
wark, in the county of Surrey, coppersmith,; for certain additions 
to and improvements in tlie apparatus used in di>lilling', and also iu 
the process of distilling and rectifying. Dated March 31, 1830. 
In two months. 

lo James Collier, of Newman-street, in tlft parish oi Saint 


Marylcbone, iu the county of Middlesex, civil engineer; and Henry 
Piiikus, of Thayer-street, Manchester-stjuare, in the same parish, 
gentleman ; for an improved method and apparatus, for generating 
gas for illuinination. Dated April .5, 1830,—In six months. 

To William Alltoft Summers, of Saint Georges in the East, in 
'the county of Middlesex, engineer; and Nathaniel Ogle, of Mill- 
brook, in the county of Hants, esquire; for certain improvements 
in the construction of steam engine and other boilers, or generators, 
applicable to propelling ves.scls, locomotive carriages, and other 
purposes. Dated April 13, 1830.—In six months. 
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LXXII.— On the Microscope. By Thomas Carpentei^ 
Esq. With Additions by the Editor. 

{Continued from page 318.) 

WITH A PLATE. 

SIR, Tottenham^ May 10, 1830. 

In the third volume of your Technological Repository, 
page 272, is contained a brief statement, which I fur¬ 
nished you with, of the devastations committed on various 
species of property, by the white ants. Alarming as 
these depredations appear, yet they fall infinitely short of 
the dangerous ravages made on the timbers of ships, &c., 
by various species of sea-worms. I herewith send you 
several portions of ship timber, which has been perforated 
by one particular species, teredo navalis ; you will observe 
among the whole number of pieces that every part of the 
interior has been excavated by these animals. I wish to 
direct your attention to one of the pieces in particular, it 
being part of the false keel of a ship. The whole of the 
keel w'as perforated throughout in a similar manner to this 
piece. You will observe numerous minute openings on the 
under side, which were made by the animals whilst in their 
young state, in order to woik their way into the interior^ 
and, as they increased in size, they enlarged or scooped out 
their dwellings; the wood which they thus scooped out, 
serving them as food. They are also provided with two 
singular organs, by one of which they draw through the 

VOL. !. Y, 
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holes they iiiaclc at tlieii’ entrance into |lie timber, the sea¬ 
water, in which they find animalcule which serve as their 
nourishment; the other organ is used by the animal to 
convey away the waste fluid through tlieir intestinal canal, 
and which fluid carries ofl' with it the portions of tin; wood, 
after the animals have extracted those virtues from it 
which are necessary for their sustenance. 

This destructive animal is in general, when full grown, 
from four to six inches in length, of a grey colour, and 
about the thickness of the middle fmoer. It is covered 

o 

with a very thin cylindrical and smooth shell, and iras two 
fcalcareous hemispherical jaws, flat before, and angular be¬ 
hind. Great numbers of these worms, which are supposed 
to have been introduced from India into Europe, are, as 
before observed, found in the sides and bottoms of ships, 
so much so, indeed, as often to endanger them ! It is said 
that our vessels never suffered from these enemies till 
within the last century, and that we imported them from 
the sea about the Antilles. 

In the year 1730, the inhabitants of the United Pro¬ 
vinces were under serious alarm concerning tlnjfic worms, 
which had made dreadful depredations in the piles that 
support the banks of many parts of those coasts. One of 
the persons who had the care of the Dutch coasts at that 
time, observed, to his astonishment, that some of the tim¬ 
bers were, in the course only of a few montlis, made so fidl 
of holes, that they could be beaten in pieces with tlie least 
force. 

The perforations, when the mud was scraped off, did not 
appear much larger than to admit a pin’s head to be thrust 
into them. A very tliin piece of whalebone being ])ut into 
one of these, would enter straight forward for three or four 
lines, and the holes then generally for some distance flxrther 
proceeded upwards. One of the piles being split length¬ 
wise with a hatchet or wedge, was found full of passages, 
or hollow cylindrical ducts, each of which contained a 
worm, enclosed in a kind of testaceous tube or covering, of 
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a white colour, whicili it exactly filled, but in such a man¬ 
ner as to l)c able to move with freedom. This tube was 
found straight or bcnl, according to the form of that part 
of the hole where the animal was employed. The holes at 
the outer surface were very narrow, but increased in width 
within, evidently as the worm increased in size. They were 
never found to run into each other, but all to proceed sepa¬ 
rately, ft was happily discovered, a few years afterw'ards, 
that these creatures had totally abandoned these coasts. 
Thus a contemptible worm, multiplying beyond its usual 
limits, is ca])able of destroying the most boasted efforts oi^ 
human industry 1 No cAntrivance has yet been suggested 
by human ingenuity that has been found fully sufficient to 
prevent the formidable ravages of these animals. * 

Wlien Professor Thunhei’<x w^as in Japan, hi observed 
the manner in which the Japanese contrived to preserve 
their vessels against the ravages of this destructive worm. 
Tliis was, simply *to drag them on tire strand, and bunr the 
sides of them as higli as the water usually reached, till 
they were well covered with a coat of chavcoal. 

The liead of this creature is well prepared for the office 
of boring, being coated with a strong armour, and furnished 
vvitli two sharp instrurnonts, by moans of which it scoops 
out tiie wood- The neck is jiiovided also with muscles of 
great strength, it is very minute when it first issues from 
the egg; but, as befoi’c observed, grows to tlie length of 
near six inches. This tribe of animals generally act gre¬ 
gariously, and take especial care not to interfere with each 
other’s cells or habitations; exteinally, the opening is 
scarce visible ; but when they have committed tlieir depre¬ 
dations, on taking olf a layer of the plank, the whole in¬ 
terior exhibits a hoiiovcomb-nppearancc, and is generally 
entirely rlestroyed. fn some sense, tliis tribe may be said • 
to co-operate at sea, with the labours of the tennes fatali, 
or white ants, on land. While, however, it commits enor¬ 
mous mischief on tlie labours of the shipwright, it also ef¬ 
fectually removes those obstructions in rivers, and even in 



324 


On the Miooscope. 

' ! 

many parts of the ocean itself, wliich wj^uld otlierwise ensue 
from such immense quantities of trees as are often washed 
down by rapid torrents from the mountains, and which 
would othenvise remain in a state of perfect preservation 
under water for conliiries. 

I now proceed to inform you, that I succeeded in the idea 
I mentioned to you, of constructing a small pond in my 
garden here, for the jiurpose of breeding various species of 
aquatic insects; and, at the same time, of observing their 
various changes from the eggs to the perfect insects. I 
,shall, from time to'time, note down those interesting ope- 
tions in nature, and furnish yon frith the result of my ex- 
•periments and observations. In the mean time 1 herewith 
send you a few phials, containing water from the said pond, 
in which ^ou will hnd some singular species of monoculi 
and polypes; also the volvex glohcUor, and the larvse of 
various species of gnats, together with many other singular 
aquatic animals, in many of w'hioh you* may observe the 
circulation of the blood in a very distinct manner, particu¬ 
larly in the fins or feet of the small water newt, the tail of 
a young tadpole, &c. &c. « 

You w'ill observe several minute shells, to which are at¬ 
tached clusters of the vorlieella, or bell-shaped jiolype. 
There are also other species of these polypes, viz. vurticeUa 
convullaria, attached to the stems of some duck-weed, 
which you will find within the bottles. The most elegant 
of which is the vorticel/a raeemosu ; you will find a fine 
specimen of it attached to a small s])iral snail shell, and 
the extraordinary structure of which is singularly curious. 
From a single stem proceeds at various distances several 
smaller ramifications, each terminated by an apparent 
flower, like that of a convolvulus, and furnished on the 
opposite edges with a pair of filaments resembling stamina, 
the varying motions of these seeming flowers expanding 
and contracting occasionally, and turning themselves in 
different directions, is one of the finest spectacles which 
the microscope is capable of exhibiting. To the naked 
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eye, these clustcri^i appear only as so many little white 
specks of slime or mouldiness ; but under the microscope, 
as little bells, with long stems, which are attached to the 
snail shell ard duck-weed, agitating the water to a consi¬ 
derable dislancc. The stems of these polypes have a pe¬ 
culiar motion ; they draw themselves up and shorten all at 
once, taking the form of a sj^iral; in a moment after, they 
again resume their former sha])c, stretching themselves out 
as straight as before. You will find it Inghly interesting to 
watch tile motions of these luiuute vspecks under your mi¬ 
croscope, and also to observe (he urtinner in wliich they 
catch their prey. * 

Among the larvae in the pliiaU, you will find tliose of tlw 
common gnat, cti/ex pipieus. As this species has alFoi'clcc^ 
us many inferesling hiicrosco])ic objects, in tlK3 dissection 
of the instninicnts contained within its jnoboscis ; the cha¬ 
racters in the numerous scales with wliicli it is adorned ; 
and its various ftlher parts, winch have been described by 
me in former letters to you on the subject; and also as few 
insects are better kiunvn than tln^ s-pecics of gnat; so its 
liistorv, i presume, inav not prove uninteresting. Divine 


Providence instructs tlie ins<.Tt tribes in a most remarkable 


manner to deposit their eggs, not only in safety from their 
nnmeious enemies, but also in situations where a sufficient 
quantity of food is on the spot to support and nourish the 
larvje, immediately on breaking the shell. The gnat hovers 
over the water during the day, to drop its eggs, wdiich are 
hatched in tlie water, and the insects continue tliere all the 
time they are in the larva form. The mass of eggs formed 
by it, rcsemlilcs a little vessel set afloat by the insect ; each 
egg is arranged in the form of a keel, and all are curiously 
connected together. The gnat lays but one egg at a time, 
which she deposits on the water in a very ingenious and 
simple manner; she stretches her legs out, and crosses 
them, thus forming an angle, to receive and hold the first 
egg ; the second egg is soon placed next the first; then a 
third, and so on, till the base is capable of supporting itself: 
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these, us they come to inutiirity, sink ^deeper. The mass 
of spawn of this insect is sometimes above an inch long, 
and one-eighth of an inch in diameter, and is tied by a little 
stem or stalk to some stick or stone. [Sometimes they are 
laid in a single, and sometimes in a double, spiral line; and 
again, sometimes transversely. When the eggs arrive at 
maturity, the young grubs or larva: come forth, and com¬ 
mence feeding on the smaller aquatic insects. Were the 
gnats not kept under, by being devoured by the larger 
aquatic animals, when in the larva state, and also by swal¬ 
lows and other birds', when in the winged state, the air 
would often, from their immense multitudes, become dark¬ 
ened ; many instances having indeed occarred in wliich 
this'has been the case. In the larva state they may be 
observed in.stagnant waters from the beginning of Alav 
until winter, with their heads downwards, their hinder part 
floating on the surface of the water; this is divided into 
two parts, of very dilfercnt I'orms ; by oiie'of these it can 
steer itself in any direction; in tiie other, two pulmonary 
tubes may be discovered througli which the insect breathes. 

The larva has the power of muisteiiing its taihwith an 
oleaginous liquor, by which means it can suspend itself on 
the surface of the water. On agitating the water, 
the worms or larvaj descend with precipitation to the 
bottom, but they soon return to the surface again to breathe 
the air through the tube that is annexed to their tail. The 
head is armed with hooks lliat serve to sci/e on insects, 
and the bits of grass on wJiich it feeds. These larvje 
retain their form durinG: a fortniiilit or thiee weeks, after 
which ]jeriod they pass into the pupa state. All the parts 
of the winged insect are now distinguishable through the 
outward robe that shrouds them. I hesc pupie are rolled 
up into spirals. The situation and shape of the windpipe 
is then altered ; it consists of two tubes near the head, 
which occupy the place of tlie stigmata, through which the 
winged insect is to breathe, in this state they keep con¬ 
stantly on the suiface of the water, in order to diaw in 
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breatli, and now alfstain from eating; but upon the least 
motion they are seen to unroll themselves and plunge to the 
bottom, by means of little paddles, situated at their hinder 
part. y\ftcr three or four days fasting, tliey pass into the 
state of miats, A moment before, water w’as its element: 
but now, become a)i aerial insect, it can no longer exist in 
it! It swells its head and bursts its enclosure. The robe 


it lately wore turns to a sliiji, of which the insect is the 
mast and .sail. If, at the instant the gnat displays its wing.s, 
there aiise a breeze, it proves to the insect a dreadful hur¬ 
ricane ; the water gets into the ship,‘and the gnat, who i§ 
not yet loosened from if, sinks and is lost. But, in calm 
weather, the gnat forsakes his slough, dries himself, fliwi 
into the air, and seeks to suck cither the alimentary ju’ce.Si 
of plants, or the blood of men and beasts. 'The sting, 
which our naked eye discovers, is but a tube, Containing 
five or six spicuUv' of (ixtpiisile minuteness ; some are den- 
fated al (lu'ir cxiicnuty, like* the barb of an arrow ; others 
shain Clinked, hho it/' is. 'riK--' spicub.v, when introduced 
into tlic \cin-., act asnuckers, info which thcblood ascends, 
by ica- on*(ff the .sniallnccs of the capillaiy tubes. The insect 
ini^ cts a small rjuantify of liquor Into the wound, by which 
the blood beconu's more iluid, and is .seen, under the 
mi( ro'.eope, jra^sing through those .spicnlie. The insect 
swells, grows re<l, and does not quit its hold till it has 
goigcd itself! The liquor Avhich it has injected causes, by 
its pungency, that disagreeable itching wdhch we expe¬ 
rience; but which, however, may be removed by volatile 
alkali, by laiiclamim, or by washing the part in cold water. 

3'hc minute but truly formidable apparatus by which 
this in-ect annoys us, may be deemed the most curious set 
of instruments among the insert creation; and, in conse- 
(jnence of their minuteness, .1 consider they exceed, in per¬ 
fection, those i furnislicd you w'itli, and which I dissected 
from the proboscis of llic inhninis, as described in the third 
volume of your woik, [tage 2()0, plate VII. 

1'f)e curioa.s and comptuind sfiucture, together with the 
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wonderful forms, and exquisite beautr of the apparatus 
contained within the proboscis of the gnat and of the tabainis, 
display such a view of the wisdom, power, and greatness of 
its infinite Composer, as must strike with admiration every 
contemplative observer, and lead him to reflect on the w'eak- 
ness, impotence, and nothingness of all human mechanism, 
when compared with the immense skill and inimitable 
finishing displayed in these objects of our wonder. 

The musqueto fly is nothing more than a larger variety 
of the common gnat, which is very common in the woody 
^nd marshy parts of all hot climates. Its bite is so severe, 
as to swell and blister the skin in*a most painful manner, 
afnd sometimes even to leave obstinate sores. Seeking its 
•food principally in the night, it disturbs the rest of persons 
nearly as Inuch by the buzzing noise it makes with its 
wings, as by its bite. The poor inhabitants of some of the 
low parts of the West India islands are under the necessity 
of burning a fire continually in their huts, ‘ by the smoke of 
which these insects are efrectuaily kept at a distance ; but 
persons who can aft’ord it sleep under nets of thin gauze. 

The gnat itself view'ed either as a whole, or in its se¬ 
parate parts, affords interesting spectacles under the mi¬ 
croscope; and, in order that you may examine them under 
your instrument, I have displayed tw'o very fine sjiccimciis 
of the insects on pins, in such .situations as will enable 
you to examine them in the above manner. One of these 
alighted on my hand last summer, and remained stationary 
for a considerable time, which gave me an opportunity of 
examining its method of piercing and sucking the blood 
through the fine capillary tubes which are contained within 
the sheath of its proboscis. 

By using the hand magnifier, I observed it feeling about 
with its proboscis, for a proper place where to insert its 
lancets; as soon as it had discovered this, it separated one 
of its piercers, and plunged it into the part, which caused 
a smarting pain, owing to the action of the corrosive fluid, 
which it injected into the wound ; it then withdrew the 
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piercer, and iiitro(Juced a short tube, through which it 
sucked tile blood for the space of two minutes, and having 
filled its stomach, flew away to the window, where I caught 
it, and set it out for the purpose of examining its various 
parts. The wings you will find ornamented with a fringe 
of feathers or scales, as are also the ribs of the wings. The 
wings, when viewed as transparent objects, present a most 
interesting spectacle ; but when viewed under the opaque 
speculum, and jdaciug a black ground behind them, they 
present to the eye of the observer the most splendid colours, 
equalling some of the most brilliant s*peciinens of minerals ! 
The horns arc also fincobjects, so also are the head, eyes, 
and legs; in short, there is no part of this insect but‘is 
highly interesting in the examination ! Every part of'it ^ 
profusely ornamented with scales or feathersf, varying in 
their characters from each other, according to the part from 
whence, they arc taken. Each of these deserves minute 
inspection undi?r the miorosciipe, in order to discover the 
beaulies \*idi which this insect is adorned. You wdl per¬ 
ceive 1 have separated the lancets, ifcc. from the sheath, 
for your»cxamination: these insUuments will require a very 
high power to discover their shape and characters. 

Before I dismiss this subject, I beg to give a very in¬ 
teresting extract from Kirby and Spence’s Entomology, 
respecting the manner in which the female gnat deposits 
its eggs, and which 1 copy from page 81 of the third 
volume of that work. 


“ The eggs of this insect, of a long phial-like form, are 
glued together, side by side, to the number of from two 
hundred and fifty to three bundled, into an oblong mass, 
pointed and more elevated at each end, so as considerably 
to resemble a little boat in shape. You must not here 
suppose that I use the term by way of illustration 
merely; for it has all the essential properties of a boat. Jn 
shape, it pretty accurately resembles a London wherry, 
being sharp and higher, to use a nautical phrase, fore and 
aft; convex below, and concave above; floating, more- 



330 


On the Microscope. 

t 

over, constantly on the keel or convex^pnit. Eut this is 
not all. It is, besides, a life-boal, more buoyant than 
even Mr. Greathcad’s : the most violent aoitation of the 
water cannot sink it; and what is more extraordinary, and 
a proiJerty stdl a desideratum in our life-boats, though 
hollow, it never becomes tilled with w.ilei, even though 
exposed to the torrents that often accompany a thundcr- 
stoiin. 'J'o put this to the test, I yesterday (July 25,1811), 
placed half a dozen of these boats u[!on the surtace of a 
tumblei, half full of water; J then poured upon them a 
stream of that clement from the mouth of a quart bottle, 
held a foot above them. Yet, aftei» this treatment, which 
Wiis so rough as actually to project one out of the glass, 
1^ found them floating as before, upon their bottoms, and 
not a drop ofiwater within their cavity. 

“ This boat, which floats upon the surface of the water 
until the larvai are disclosed, is placed there by the female 
anat. But how ? i ler oaf’s, as in other iVisocts, are cx- 
triided one by one. Tlicy ai’o so siiuill nt the base in 
proportion to tlieir lenofli, lliat it would be diiiicuK. to 
make them stand sinj^ly iiyiiiiht on a solid snrlacoi, much 
more on the waiter. How then does the miat (umtrivo to 
sup])ort the first egg porpendicidaily, until she has glued 
another to it t These two, until she has fixed a third, and 
soon, until a sullicient number is f.iitened together to 
form a base, capable of sustaining the in in their pcrpcii- 
dicnlar position. This is her process. She fixes her four 
anterior legs upon a piece of leaf, or a blade of grass, and 
projects her tail over the water ; she then crosses her two 
hind legs, and in the inner angle which they form, retains 
and sup))orts the first laid egg, as it proceeds from the 
anus. In like manner she also sujiports the second, third, 
& 5 ., all of which adhere to each other by means of their 
glutinous coating, until she feels that a sulliciciit number 
are united to give a stable base to her little bark. She 
then uncrosses her legs, and merely employs them to retain 
the mass until it is of the required size and shape, when 
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she flies away, an^ leaves it to its fate, .floating upon the 
water.” 

.t\.s the water in various ponds now abounds with highly 
interesting microscopic objects, so I would recommend 
you during the summer, to seaich such as are near Lou¬ 
don, I feel no hesitation in saying that you will be amply 
repaid for any trouble you may take, by the discovery of 
many singular and uudcscribed water insects.' Many per¬ 
sons are ajit to treat with contempt any man whom they 
see employed in poring over a moss, or examining an in¬ 
sect, from day to day, thinking that; he spends his time 
and his life in uninujortant and barren speculations ; yet 
were the whole scene of nature laid open to our view, weve 
we admitted to behold the connections and dej)cndeftci(j3 
of every tiling on every other, and to trace the economy 
of nature through the smaller as well as greater parts of 
this globe, we niiglit, perhajis, be obliged to own, that we 
were mistaken • that the Supreme Architect had contiived 
his woiks in such a manner, that w'e cannot properly be 
said to be unconcerned in any one of them ; and therefore 
that sliulies, which seem upon a slight view, to be quite 
useless, may in the end prove of no small importance to 
mankind. Nay, were we only to look back into the history 
of arts and sciences, we must be convinced, that vve are apt 
to judge over hastily of things of this nature. Wc should 
there find many proofs that He w'ho gave this instinctive 
curiosity to some of his cicatures, gave it for good and 
great purposes, and that he rewaids with useful discoveries 
all these minute rcseaiches. 

Stillingfleet, in his work on the Qilconomy of Nature, 
very justly observes: From a partial consideration of 

things, we are very apt to criticise what we ought to ad¬ 
mire ; to look upon as useless, what, perliajis, we shoujd 
own to be of infinite advantage to us, did vve go a little 
farther; to be peevish where wc ought to give thanks; 
and, at the same time, to ridicule those who employ their 
time and thoughts in examining wluil we were, i. e. some 
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of US most assuredly were^ created and appointed to study. 
In short, wc are too apt to treat the Almighty worse than 
a rational man would treat a good mechanic, whose works 
he would eitlier thoroughly examine, or be ashamed to 
find any fault with them. This is tlie etfeet of a partial 
consideration of nature ; but he wlio has candour of mind, 
and leisure to look farther, will be inclined to cry out~ 

IIow wond’ious is this scone ! whore all U form'd 
AVith nuiiibei, wei’iit, mid measure ! i\ II design’d 
Por i^omc i^roat end I where not alone the jdaut 
Of stately j;row'th ; the heih of ^lorioii.s hue, 

Or food-full substance 5 not the luhouiing steed, 

I'lic herd, and iloch that feed us not? the mmo 
That yields us stores for elegante and use; 

The sea that loads our table, and conveys 
The wanderer man, from clime to clime ; wdlh all 
TJiose rolling spheies, that from on high shed down 
Theii kindly intluence : not tliese alone, 

^\hu•h strjl (■ cv’u eyes intnvious; but each moss, 

Each sl^ell, each cia\\lin» iubcct holds a lank 
liii]jortiirit in the ]»!.ui of ITim, who fi.tiu’d 
This Si ale of Icings; liold.s a uuik, whhh lost 
AVou’d break tlm clniin, and leave behind a gap 
A\ Inch nature’s self w'ould rue. Almighty Being, 

Cause iiiid supjiort of all things, (fin 1 \iew 
These objects of my wonder ; can I feel 
These fine sensations, and not llank of Thee ’ 

Thou, who dost through ih' eteiaal round of time ; 

Dost through th’ iniineusity of space e^ist 
Alone, shah Thou alone excluded be 
From this th> universe Shall feeble man 
Think it beneath his proud pliilosojiliy 
To call for thy assistance, and pretend 
To frame a ■world, w’ho cannot frame a clod ?— 

Not to know Thee, is not to know ourselves— 

Is to know nothing—nothing worth the care 
Of man's exalted sjiirit—All becomes, 

Without thy ray divine, one dreary gloom ; 

Where lurk the monsters of fantastic brains. 

Order bereft of thought, uncaused effects. 

Fate freely acting, and unerring chance, 

Where meanless matter to a chaos sinks. 

Or something lower still j for without Thee 
It crumbles into atoms void of force, 

A’oid of icsistance—it eludes our thought. 
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I^awfl eternal, to the varying code 
Of self love dwindle. Interest, passion, whim, 

Take place of right, and wrong; the golden chain 
Of beings melts away, and the mind’s eye 
Sees nothing hut the piesent. All beyond 
Is visionary guess—is dieam—is deatli !*' 

I remain, dear Sir, 

Your obliged friend, 

Thomas Carpenter. 

To T. Gilt-, Ksq. 

Postscript. —I have been employed in selecting a few 
objects, which I trust, on examination, you will find in- * 
teresting. I have before observed, that the tribes of 
moths and butterflies afford a very fertile field to ^niake 
additions from for your collection ; and among the whole, 

I know of none that exceed for curious andibeautifui cha¬ 
racters, the family of Li/cocva. It comprises fourteen 
species; some of them exceedingly rare, and the scales 
from most of t*Iiem are fine test objects. I have, therefore, 
placed a few scales or feathers from each of the species 
between glass slips, which I herewith send for your exa- 
minatidn. They are as follows :— Pycana Adonis, the 
Clifden blue ; P. Alsus, the Bedford blue; P. Argiolus, 
the axure blue; P. Argits, the studded blue; P. Ario/i, 
the large blue ; P. Artaxerxes, the white spot brown, or 
Scotch Argus; L. Chryseis, the purplc-edgcd copper; 
P. Corydon, the Chalk-hill blue; P. Dispar, the large 
copper; L. Dorytus, the common blue ; P. Idas, the 
black spot brown; /.. Phlacas, the small copper, or com¬ 
mon copper ; P. Vhgaurea, the scarce copper, or middle 
copper; and P. Cynioii, the Mazarine blue. 

Additions. By the Editor. And References to the 

Plate. , 

On the Wheel Anitnalcule. —In the beginning of last 
month (May), the Editor placed in water, under his 
Varley’s microscope, having a single lens, of the twentieth 
of an inch focus, some leaves of an aquatic plant, from one 



334 


On l/ie Microscope. 

t 

of which a straight and nearly opaque ti^bc projected, and 
at the outward end of it the head and wheels of a wheel- 
animalcule appeared, with a distinctness vjuperior to any 
he had ever seen before ; as the head of the animalcule 
was completely stationary, whilst the wheels were in mo¬ 
tion, and it w'as indeed difficult not to believe, that a single 
tooth of awheel could not be traced along, during a great 
part of its revolution ; only that such a thing must be an 
impossibility, so cornjdete was the deceptive appearance of 
it ! Fig. 1, of plate VI,, exhibits the tube, and the wheel- 

' animalcule. 

%■ 

It would seem that the wheel-animulculo had constructed 
thki tube for its abode, as its body completely fitted it, 
wi’th'the exception of an egg, which could also be seen 
within the ttbe. 

On the J^ldilur’s shalloio Ponds .—The above-mentioned 
beautiful object was placed on a slip of glass, having a very 
thin border of sealing-wax laid along each of its edges, 
near the middle of it, whilst the glass was heated, and two 
lines of scaling wax crossing over its surface, from the ends 
of those borders, and thus forming one of the squace shal¬ 
low ponds before described in these articles on the Micro¬ 
scope. A little watercontaining animalcules, &c., being laid 
in this pond, with the help of a small feather, the whole was 
covered with a thin slip of Bohemian plate glass, and thus 
rendered this highly interesting object completely manage¬ 
able under the microscope. 

A similar pond may also be formed by making a circular 
narrow and thin ring, or border of sealing-wax, upon the 
middle of the surface of a glass shp, when heated over the 
flame of a candle sufiiciently to melt the sealing-wax ; and 
which will answer the same purpose of eonfining the water 
within due bounds; and these ponds, and their glass covers, 
being thus formed of two separate glass slips, admit of being 
wiped clean with great facility ; an advantage which, how¬ 
ever, cannot be derived from the narrow cells, formed of 
two slips of glass cemented very near together at three of 
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their edges, with sealing-wax, and which retain water be¬ 
tween them, even when laid in a horizontal position, by 
reason of (he capillary attraction. 

On (I ncif! AninialcnJc .—A most singular appearance pre¬ 
sented itself to the notice of (lie Editor on the 17th ult. 
He was engaged in viewing the animalcules in nater, laid 
between two glass sli[)s, as above d(!ScribeJ, and observed 
a transparent larva of a gnat to have an oval dark-coloured 
opaque body in its stomach, and which, on a more accurate 
inspection, appeared to be continually revolving slowly 
within the body of the lai va, to its gloat annoyance, as it 
frequently moved itselil, by sudden starts. He shortly 
afterwards found in the field of view another similar dark 
oval body, and which he would have overlooked mfdeft 
ordinary circumstances, as conceiving it probaWy to be the 
egg of some insect; however, upon closely examining it, 
he found it to move slowly about, and perceived that it 
protruded from An aperture in its front, a delicate kind of 
feelers, by means of which it moved itself slowly in various 
directions. Fig. 2 represents this animalcule, as viewed 
under tluv ])ower of a single lens, the twentieth of an ineh 
focus. Tts feelers, however, assumed a great variety of very 
different shapes ; and, shortly afterwards, the Editor found 
that the one he saw in the stomach of the larva had worked 
its way out again uninjured, and left the body of the larva 
as transparent as it usually is. 

On ^oh/pcs in/ni/n/ins; Iranspurenl cells .—The Editor, 
pursuing his researches amongst the confervtc, vegetables, 
and animalcules whicli contained the above-mentioned 
wheel animalcule lying in its tube, found, adhering to some 
old conferva;, the singularly shaped transparent cells con¬ 
taining polypes; and of which an empty one is shotvn in 
fig. 3. Fig. 4 exhibits one with the polype stretching 
itself out at the mouth of its cell, and seeking its food. 
Fig. 5 shows it as shrunk into its cell. Fig. 6 exhibits two 
polypes inhabiting the same cell. Fig. 7 show's one stretch¬ 
ing itself over the margin of its cell, the rigidity of which 
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has indented itself in the softer body of the polype. And 
Fig. 8 shows a cell, disjoined from any^attachment to any 
other body, with two polypes shrunk up within it. Fig. 
9 is the cell of a smaller species of polype, several of which 
adhered by slender stems to the exuvia of a fresh water 
shrimp, the polype is seen as shrank up or contracted 
within the cell. 

0/t a tube formed of minute eggs of animalcules .— 
Fig. 10 is a highly magnified view of this tube, the glo¬ 
bular form of the eggs composing which is only to be seen 
in those atone end*of the tube, which arc transparent; 
the rest of the tube being of a deeii, brown colour. 

, Figs. 11 and 12 represent a front and edge view of the 
shell of an egg'of an animalcule, and which is of a brown 
colour. It has an orifice in its centre, and a number of 
indentations surrounding; it. 

Fi<rs. 13 and 14, are front and edge views of the shell of 
another egg, similar to that abovc-mevtioned ; but in 
which none of the indentations found in that shell are 
seen. 

Fig. 15 represents a crescent-shaped green animalcule, 
also found with the above-mentioned objects. 

On the farina of the African marigold. —Fig. 16 is the 
farina of the African marygold, viewed in water; the three 
vesicles at the corners are v\hite and transparent, but the 
rough part of it is of a brown colour. 

On one of the globules of the farina of the lime-tree .— 
Fig. 17 represents this object, also viewed in water. These 
shot out their pollen at the three apertures in their corners; 
and, upon the water drying up, they remained linked to¬ 
gether in the singular manner represented in fig. 18. 

On the scales of the Chameleon. —Fig. 19 is a magnified 
view of a curious scale, forming one of the rarities in Mr. 
Thomas Carpenter’s valuable collection of microscopic ob¬ 
jects. It is composed of lines in rows, following the outline 
or contour of the scale, and between them small circular 
bodies are interposed. It is indeed of a most singular and 
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beiiutiful structure, and mtich resembfes the minute scales 
of eels. Mr. Phiip Carpenter having, however, expressed 
some doubts as to the fact of the chameleon having scales, 
as he had never seen any upon a specimen of one which he 
possessed; and Mr. J. Gray, of the British Museum, not 
being able to satisfy the Editor’s mind upon this subject, 
he stating, that although the chameleon was covered all 
over with small granular bodies, yet he had never noticed 
any appearance of scales similar to that the Editor ex¬ 
hibited to him. On this the Editor determined to remove 
all doubt upon the subject, by going over to Mr. Thomas 
Carj)entei-, at his ncw^residencc at Tottenham, and stating* 
these circumstances to him ; on this, he immediately pro¬ 
duced his dried specimen of a chameleon, and showerj tlie 
Editor several places from which the olive green coverings 
of the granules had been removed, and also several of 
these coatings or scales still lying loose in the immediate 
neighbourhood^ of those denuded ])laces. Some of these 
he put into w'ater, and, upon their extending themselves 
on becoming moist, he placed them between two glass 
slips, and bound the slips tightly together. Upon be¬ 
coming dry, several of them assumed the linear appearance 
exhibited in our figure, in shrinking or contracting, and all 
of them showed the small circular bodies above mentioned. 
There can now, therefore, be no manner of doubt as to the 
fact of the chameleon possessing these curious scales, and 
the Editor is indebted to the scruples expressed by his 
friends for the realization of this curious fact in Natural 
History. 

Fig. 20 exhibits a few minute eggs of an animalcule, 
highly magnified, in each of which a number of exceed¬ 
ingly minute vesicles are seen. 

On the circulation of the blood in the young oj the 
newt. —Mr. Thomas Carpenter kindly gratified the Editbr 
with a sight of this beautiful appearance, in the projecting 
fringes, which arc found on each side the body of this 
young newt, near its head, and before its legs are formed ; 

z 
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the blood circulating most bfiskly throughout all their 
ramifications, and being very distinctly ^,een, under a mo¬ 
derately magnifying power, on account of the great trans¬ 
parency of the skin covering those fringes. We cannot 
too stronfrlv call the attention of our readers to this inter- 
esting subject at the present time, W’hen, only, the young 
of the newt are to be found in great abundance. 

On Mr. T. Carpenter's apparatus for ratc/iing /arvee, 
newts, 6ic .—The above mentioned visit to Mr. Carpenter, 
afforded the Editor an opportunity of seeing this apj)a- 
ratus. In a covered basket such as anglers use, ho cariicd 
several wide-mouthed bottles, a spopn, and a flat shallow 
tiy vessel, painted white in its inside, and having a socket 
affixed to one side of it, into which a walking-stick could 
be introduce}!, to serve as a handle to it. With this vessel 
Mr. Carpenter took up portions of the water from ponds, 
rivers, &c., in which he expected to find any of the various 
objects, and, if ho succeeded in his aiin,^ he transferred 
them, with some of the water, by means of the spoon, into 
one of the bottles, for future examination. 

We need hardly dwell upon the great value of a taste 
for Entomology and Natural History, as connected with 
the employment of the microscope, to aid in occupying 
the time of a gentleman residing in the country, and en¬ 
tirely removing the complaint of ennui, so frequently 
experienced by those who have no such delightful sources 
of enjoyment. It must be obvious to our readers. 

( To h*i continued,) 


LXXIII .—On Regu/ating Heat. 


/h/.T. M‘S\\ F.F.iN Y, M.D. 


SIR, Vnrh, AprrI 16, 18.S0. 

I 

The great object of science should always be to improve 
the arts that tend to the good of mankind, and attention 
should be particularly directed to subjects of practical 
utility. In no way has science been more usefully em- 
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jiloyed than in endeavouring to obtain control over heat, 
an agent so subtile* and transient, as to seem incapable of 
being- confined, without the constant care of an attendant, 
within a certain narrow limited range, necessary in many 
delicate ])roccsses of the arts. 

But now an artificial atmosphere can be constantly kept 
legnlated in apartments fit for invalids, and for all useful 
purposes, even for the rearing, on a large scale, of silk¬ 
worms, in the variable climate of England, a matter of 
national importance. The temperature can be kept steady 
by .sidf-adjlisting apparatus, acting, with unerring pre¬ 
cision. , * * 

In M. Bonnciuain’s French mode of warming apai^- 
nicnts, of which a description and plate are given in»thg 
rechiHthgiral Itcposilori/, vol. II., for 1828, the regulator 
of the heat acts on the legistcr door of the furnace of the 
boiler, which supplies with water, of a certain temperature, 
the tubes coiivol.utod about the apartment. The regulator 
of the heat which 1 have described in my last communica¬ 
tion, acts also on the register door of the furnace. The 
water in the boiler, therefore, can never rise above a certain 
regulated temjierature, and the boiler acting in this way 
cannot be available for ordinary domestic purposes. To 
make a common boiler and furnace regulate the heat of a 
distant body of water employed as a bath, or circulating 
in tubes through a fermenting liquid, so as to keep the 
fermenting liquid at an uniform temperature, was a problem 
that engaged my attention some time ago, and the plan I 
proposed for that purpose has been published in the Dublin 
Philosophical Journal. 

The object of this paper is to point out a preferable mode, 
by which the same desirable end may be obtained. The 
regulator acts by supplying the bath or body of water, the 
temperature of which is to be regulated, with wanner water 
from a liighei level, exactly in proportion as the bath cools 
and by cutting off the supply of the warmer water, the 
moment the rtecessary temperature is obtained. I need 

z2. 
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not, descant on tlio advanlaoC ofsiich regulated baths (or 
the use of delicate jicrsons; in hospitals, I hope, they wdl 
be generally adopted. 

In a bath, tlie (eniperature of which is to be kepi con¬ 
stantly uniform, a regulator, being a lube bent in Ihefoim 
of the letter L, is to be immersed, with a bulb containing- 
air or gas. On the Iif|uid in the tube of the regidator is a 
float; the liquid confines the air or gas in the bulb. The 
end of a lever is connected with the float, by means of a 
W’ire, that rises through a slufling-box, and a enp of oil, 
at the lop of the tubfi of the regulator. The other end of 
file lever is connected with a valve,, jilaccd at the mouth of 
fVtubc, that descends fiom the reservoir of hot water. The 
siipij'dy of hot water in the reservoir is kept up by an ad¬ 
joining boiler, which may be made available to any useful 
purpose. 

The regulator acts in this way; the air or gas in the 
bulb contracts in proportion as the hath cpols. When the 
air contracts in the bulb, the float descends in tlic tube of 
the regulator, and pulls down, by means of the wire, the 
lever ; the opposite end of the lever rises, and opens the 
valve in the reservoir, and allows hot water to descend to 
raise the temperatuie of the bath to the jiropcr lieight. 
When an increase of temperature has taken place in the 
bath, the air or gas in the bulb of the regulator expands 
ao-ain, the float rises, and the lever returns to its former 
horizontal position, when tlie degree of heat for which it 
was set is obtained. The lever may be adjusted to keep 
the water at different degrees of temperature, as it maybe 
required, by adding small weights to bring it to the ho¬ 
rizontal position ; when in tiiis position the supply of hot 
water is cut off by the valve, until w-anted by the cooling 
of the bath. Thus the regulator admits as much hot 
water as will keep the bath at the desired temperature, and 
no more. 

As every addition of hot watci from the reservoir ha.s a 
tendency to raise the level of the boiler in thft bath, and as 
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the colder portion of water always tends.to accumulate at 
the bottom, a wasted pipe which ascends from the lower pari 
of the bath dischargees the coldest portion of the water ex¬ 
actly in proportion as the hot water is added. In this way 
the process constanUy goes on with uneiring exactness, 
without the earo of an ultendant, and without any com¬ 
plicated Uiaehiiieiy; and the regulator, from its simple 
consfi'uetton, is not liable to get out of older. 

I’lie temperature of the water discli.irged bylhewastc- 
jjijn;, will ahva\s bear a proportion 1o the temperature of 
the iailh, Tims, rf by adjusting the Jever ol'the regulator, 
W'e i:use the teiuper. turi; of the bath, t!ie heat of the waleV 
discharged by the waste-pipe will be also proportionally 
meieascd ; in this way u^e r an Irave control over lire Uun- 
peraturo ol tlie water discharged ; and instead,of allowing 
it logo waste, we can cause it to circulate through a worm 
to regulate the h(‘at ol' fermenting lujinds, or we can con¬ 
duct tins water J:hroiigh tubes convoluted about an apart¬ 
ment, and can in this maimer regulate the temperature of 
the apaitmcut W’i(]) great exactiici>‘>;. 

'Ihe dilhueut useful applications of regulated heat, w'ill 
natuially Migge^-t themselves to persons conversant in the 
alls; it wouhl, indeed, be an endless detail to point out 
all the |)urposcs for winch it might be used. Tlu^ gardener 
can calculate with ceilanitv on the heat of his hot-honsc : 

m* ' 

even the fainier, on a large scale, can have recourse to 
water, (,f a regulated tempeiatuiv, in convoluted tubes, 
])assing' through hoajjs of moistened peat, mixed with 
wc(‘t!s ol Wv^t. straw, m experiments for fermenting' that 
ohduiato substance, in order io change it into a manageable 
maimio; or he may employ water in a similar manner, in 
tubes, to keej) his dairy at the temiieiatiiie best fitted for 
the pioductioii of buttei. In tiie ]}rocess of dyeing, a batJi 
kept ol a steady temperature, by means of hot water, would 
be a matter of no small mipoi (aiice. When a heat is re¬ 
quired gicatcr tluifi is aJlbided by heated water, we can 
hvive recourse to oil; and the temperature of a bath of hot 



342 


p 

On I'oyulaiintf flvai. 

oil can be kept steady, by acfjusting the lever of the ap¬ 
paratus for the increased temperature^ the regulator acts 
on tlie same principle when cither oil or water is em¬ 
ployed ; thus we can regulate the heat of places fitted for 
annealing glass and for other purposes. The regulator, 
tvhen it contains hydrogen or nitrogen in its bulb, instead 
of common air, can also be made in the same manner as is 
described before, to keep the hqat of a metallic bath at 
the exact point fitted for tempering instruments of steel ; 
but the material composing the regulator should be suited 
for immersion in the/netallic bath in this case. 

* Nothing is of more general utility in the arts than a 
steady regulated heat, and the control which can now be 
obkiined over it for useful piirjKiscs, must be equal to the 
expectations of the most sanguine : probably Count Rum- 
ford, when engaged about his favourite subject, heat, 
never imagined that in many very delicate processes in the 
arts, this subtile agent could be supplied jn the exact pro¬ 
portion required, and by an ap|)aiatus which, when once 
adjusted, requires no (iiitbv'r c n; fiom an attendant. 

A regulator of the same form as for a batli, but not sur¬ 
rounded by water, and placed high up in an apaitmeiit, in 
order to open or .-.but a valvular ventilator moving on a 
horizontal axis in the deling, would be found useful m 
places of public resort. The air of the jflace when heated 
by a number of jiersoiis crowded together, would cause the 
air or gas contained in the bulb of the regulator to expand ; 
the liquid contained in the tube of the regulator would then 
ascend, the float on this liquid would coirscqueiitly rise, 
and allow the ventilator to which it should be connected 
to open, for the purpose of allowing the heated air of the 
apartment to escape. It would be necessary to have the 
regulator for the purpose now mentioned, made of copper, 
a good conductor of heat, in order that the air or gas en¬ 
closed in the bulb might be quickly aflected by any change 
of temperature in the apartment 

Heated air, conducted by tubes, is employed by many 
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to heat apartments; the quantity of heated air admitted 
into an apartment be regulated by means of the copper 
regulator described ; it will be only necessary to connect 
the balanced lever with a throttle valve in the hot air tube, 
A fall of temperature in the room will afl'ect the regulator, 
and thus, by moans of the lover, will open the throttle 
valve, and will allow mure licated air to enter. When 
steam is employed in tubes to heat a room, a similar re^ 
gulalorand thiottle valve will answer. 

In my last communication, I suggested the employment 
of a siimlar jegulator of roppt‘r, Imvmg its bulb exposed to 
the radiant lieat of a furnace, for the jmrpose of acting, \jy 
means of its lever, on tlic register door of the furnace, to 
admit or cut olf the ‘•^upjily ol’ air, so as to keep the furna^ie 
at an uniform tempeiature. 

Chemists are anxious to measure the degree*of heat of a 
fmnace, wliich is found to answer for any particular pro¬ 
cess, by lefercnce to a known standard, that they may be 
able to obtain the same detuee of beat again at another 
time, or V. itli iiny ctlK i’runiaco, lieiicc the ditferent at- 
temj;ts to cooblruct ])yroiuL'teis. Tlie pyrometer on the 
priiicipU! of rudiatioii, wliicli 1 dof^cribed in my last com- 
liiui'ic.itioii, will, f believe, be found tlie most convenient 
in [u actice, and tlie most to be depended on, in estimating 
llic heat of a fmnacc by the scale of the thermometer, as 
the radiation ftoni a hot body bears a proportion to the heat 
of the hot body, and as the instrument is not liable to be 
injured by the fire. 

The radiation pyrometer not being employed in contact 
with tlie fire, is capable of being also used to measure the 
heat of bodies, witli the temperature of which we are al¬ 
ready acquainted. Thus wc may put the accuracy of the 
instrument to the test, and by placing it at different dis¬ 
tances from suifaces of different and known temperatures, 
we can see if the law w hich is generally supposed to govern 
the radiation of heat, holds good in every case. When, 
for instance, wc place tiie side of a canister containing 
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boiling ether, or the side of a similar canister containing 
boiling alcohol, at a fixed distance opposite the pyrometer, 
wc mark the eftbets these boiling liquids produce on the 
instrument, above the effect caused by the mean tempe¬ 
rature of the room. We know the difference between the 
heat of these boiling liquids, and can calculate the etfect 
which a canister of boiling water, or a canister of boiling 
oil, ought to produce on the instrument, placed at the 
same distance We estimate afterwards the heat of a 


plate of iron red hot, or of a white heat, by comparing the 
effects jjrodnced by it on the pyrometer at a fixed distance, 
viiith the cflccts produced by vessels containing different 
boiling liquids of known temperatures at the same distance. 

^estimate the ccaise by the effects. Though we cannot 
jliunge a thermometer into a fire, to measure the heat, yet 
we may deduce indirectly, in this manner, what the amount 
of the temperatuie of a plate of red hot iron is. 

The mode of regulating the heat of liquids, described in 
this paper, will, 1 hojje, come into general use; it is cheap, 
simple, and uneriing in principle. To describe all the 
useful purposes to which it might he applied, v^ould be to 
write a treatise on our aits and manufactures. When we 


have the heat of liquids regulated, it follows as a natural 
consequence, that wc can regulate the temperature of 
apartments through which these liquids arc made to cir¬ 
culate in convoluted tubes. Cijunt llumford has shown an 


example of what may be done by persevering attention to 
particular branches of science. The desire he evinced of 
encouraging effojts at useful applications of heat to the 
common purposes of life, has been productive of service : 
other branches of science might be promoted by similar 


means. 

I think that the application of artificial heat, for the pur¬ 
pose of causing decomposition in heaps of moistened peat, 
mixed with recent vegetable refuse, is woithy of the at¬ 
tention of the agriculturist; peat, which is lound in such 
abundance, is of itself not very friendly to vegetation, but 



On regulating Heat, , 345 

when mixed even with clay} good ejects arise from it to 
the farmer, i 

A valuable product is obtained from layers of peat and of 
steible manure, or of recent vegetable matter, when allowed 
to heat in heaps. 

As by njeuns of the regulator, described in this paper, 
the linnpoiature of water circiilali)ig in lubes can be re¬ 
gulated to any degree of nicely, and llie tubes can be made 
to pass tlirough 1 k'(I|)s of any subsf.a)je(‘, and in any di¬ 
rection ; so (lie decomposition of peat, mixed with other 
matters, may be promoted quickly, and on a large 
scale, ill the hands of an agiiculturist of enterprise and 
capital. 

The rearing of silk-worms in England, in apartments, 
the temperature of which can be regulated with great ac- 
emacy, ought to be encouraged on a large scale. It will 
be a victory of science over the obstacles of climate, if 
English raised silk shall, at a future period, compete in a 
British inaiket with the produce of a wuinner clime. This 
iqiplication of avtihcial heat is of national importance, and 
ought not to be lost siglit of. 

The temjierature exactly suited to the silk-worm can be 
maintained in an apartment by moans of tubes, through 
which heated water circulates ; the lieat of the apartment 
will depend on the heat of the water, and the heat of the 
whaler will be in projicrtion to the adjustment of the 
regulator. 

The regulator, which is shaped nearly in the form of the 
letter L, may be used in two ways ; the wire from the float 
may be connected w ith the end of the lever, without jiassing 
through a stufling'box ; in this case the fiiction ofa wire 
])assing through a stuffing-box is avoided; but the tube 
being op(m to the action of ilie atmosphere, the level of the 
water in the tube is liable fO lie iliminishcd liv evaporatidn, 
if water be used; oil, therefore, or meicury, may be sub- 
shtuted as the liquid for confining the gas in the bulb of 
the regulator. TJie expaiiMon and contractlim of the gas 
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in the bulb is subject to be influenced by the diuiinulion 
or intrease of atmosplieric pressure, vvliom the tube is open 
to the action of the atmosphere ; therefore when a change 
is indicated by the barometer, tlie lever would require some 
adjustment, by changing its small weight'. 

•Wiien the wire pvis^e.s tlitough a stiillii g-box and n cup 
of oil, the friction fioin a smooth wire is not much, and 
evaporation is prevented from the tube, and the float 
cannot sink and pull down the lever from this cause. The 
convoluted tubes passing through an apiirlment are not 
represented in the drawing, as it can be easily conceived 
that the water which flows I’rom the waste pipe could bo 
conducted by tubes in any direction. 

if,tve want to raise the temperature of the ajiartmeiit, we 
have only to increase the heat of the bath r this is done by 
letting 111 a sujijily of hot water from the reseivoir, and by 
then adjusting the weights of the lover so that it shall 
retain its horizontal jiosition, while tlic bath will retain 
the increase of heat it has got. When the bath cools, the 
lever allows a fresh supply of hot water to flow in to raise it 
to its former state. 


The heated water flows, of course, from a higher to a 
lower level, when the action of the lever permits it in this 
contrivance. The advantage of it is, that a boiler of an 
ordinary formation may be employed, and the bath in 
which the regulator is immeised, can serve for many do¬ 
mestic purposes, without iiiteileimg with the heat of the 
water discharged by the waste-pipe. This water, it is 
evident, can be available to heat an apartment, when it 
passes through tubes, though many matters may also be 
immersed in the bath at the same time. 


In the Technological Repository, as above quoted, a 
detailed account, and a large copper plate, is given of the 
ingenious contrivances of M. Bonnemain, for regulating the 
heat of stoves, green-houses, 8cc. in France. 

The boiler, in his plan, must hov ever be entirely engaged 
in the juocess of heating the upuitment, and is not avail- 



347 


Oh legu/nliHg IJeau 


able lor otlier purposes at the same tirhe j but, on the other 
hand, in his plau the heated water, after passing through 
the tubes, flows back again into the boiler in a continuous 
stream. 

Tlic action of the regulator which he employs, is founded 
on tlic principle of the unequal dilation of difl’erent metals 
by heat. Nothing expands so equably by heat as air or 
gas ; therefore the regulator described in this paper, might, 
I think, be used with advantage as an adjunct to the con¬ 
trivances ol M. B'. nneniain. 

« 

Let us see how this re»nl;itov niiobt be used, without 
iuterforinu- with his otlu^r aruui'a mcnts. The iva’ulaloi^ of 
the shape of the letter L, when made of copper, could have 
its bulb exposed to the radiant heat emanating froin the 
side of the furnace of M. Ilonncniain, and the gas cfni- 
taiiKMl in the bulb would exjiand or contract in proportion 
as the temperature of the furnace might rise or fall. The 
expansion and^ contraction of the gas in the bulb, could be 
easily made to open or shut the register door of the furnace, 
by means of the lever, one end of which might be con- 
nccied with Ihe float, and the other with the register door, 
l)y the intervention of rods or wires. 

But to have the process carried on with great precision, 
it would be better to have the gas in the regulator influ¬ 
enced immediately by any change of temperatuie of the 
water circulating in the tubes. 


The advantage of having the gas in the bulb influenced 
iimnediately by the temperature of the water, may be ob¬ 
tained in the following manner. Let tlie arrangement of 
the tubes, &c. for circulaliug the water, be the same as 
that of M. Boiinemain, with the exception, that in one 
place the tube swells out into a receptacle sufllcicntly 
large to contain the bulb of the regulatoi, and to allow the 
water from the boiler to flow freely by, in contact with’thc, 
bulb. When the water cools, the gas in the bulb contracts, 
the float descends, and pulls down, by means of the wire, 
the end of a lever ; the opposite end of tlie lever rises, and 
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opens the rogistei door of tlie funmce, to admit a fresh 
supfily of air. When the beat of tlie water rises, the ^as 
expands, the float ascends, the lever returns to its former 
j'usilion, and lire register door. 

If \M' ern]doy the wire coniieet('d with tlie lever, without 
pnssmo (hroii”h a stntfiii^-!)o.\, it is e\id('nt that the gas 
in the hidh will have its hulk inflaenced bv anv ehaime of 
alniosj)I)t*iic pi*e>sin'o tlu* tube*. 4'ii('u4bic, 

wb.cix a cjjaijoe is inbicatt'd by the banHUctorj the balanced 
lever vvdl require to be £i(ljii.sle{l. Gas, I'loni expnndiug’ 
equably by beat, is adiuirably ud,q)ted Ibr le^'uiatuie; teui- 
pei'atuie. I hope, that in this ])U[)er, 1 have shown how 
It may be used vvidi aflviuitagr, 

( ' I liav^c the honor to remain, 

Your obedient, See. 

Ttt T. Gii.L, j. MbSwKK^V. 

Jiemarks hi/ the I'ld/lor,--Wo must own that we greatly 
fear that the *ap))lication of tlic air-tlivnuonietevy iii the 
manner jjroposed by our worthy coiTesjiondent, v\ill fad m 
its nitend(!d effects, and theiefore have tlujught it unneces¬ 
sary to copy tlie drawings he has furnished us with. 

At the same time we liavi* to apj^nse him, that Af. Puy- 
rnaunn, in regulating the heat of llio furnace lately 
employed iu the Royal iVlmtat Paris, lor extracling ge¬ 
latine from bones, by M. JJ'Arcel’s excellent process, has 
availed himself of M. liomiemaurs icgulator for admitting 
air to the fire; but be has placed the leaden expanding 
and contracting tube bori/ontally in the boder, near its 
bottom, with its front (►jien end ])a^sing tlirnugli the side 
of the boili r; so that no stulUng-box is now required for 
the iron rod or wire to pass through, from tlie inner end of 
the leaden tube, in (^rderto act upon the levers which open 
or close tlie register-plate, to ^<^lpply more or less air to the 
luniace, and thus this excellent regulator is now made ap¬ 
plicable to the ordinary boilers. 
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LXXIV.— O/i CyoutrfiouCfOr hidiaii Hvbbe)'. JJ^ Johji 
K. Mitchkll, M.D., and Charles Davis, M. D.* 

Phihdelji'uiift Jim, 115, 18.30* 

AVii have received from the former of the above two gentle¬ 
men some account o(' his experiments on the distention and 
inflation of caoutchouc ; he has also read a paper upon the 
subject bi'fore tJie American Pliilosophical Society; and 
several notices respecting them have hhewise appeared in 
the da.ly journals. We shall probably hereafter lay some 
further details before our readers. communication re- 

feired to contains the*following information : — 

Mode of making gin/i ci/tsl 'u into baij'f', s/ieets, ^-c.— 
Soak the ^nni clastic in sul[ilnuic cth('r, until it becom'es 
soft and almost inelastic, whicli, in good ether, will take 
from ton to twenty-four horns. Then, if it is a [)late, cut 
it with a wet knife, or ])aiallel knives, into such sections, 
sheets, or shape's, as may he desired ; and .suH’er them to 
dry. Or, if a bag. or a bottle, apply a pipe, or a stop-cock 
to the neck, and inflate it with the mouth; rapidly, if the 
bag shoidd expand ecjually ; more slowly, and with occa¬ 
sional pauses, if unequally. Tly such means a bag may 
be made so thin as to become transparent, and light enough 
to ascend, when fdled with hydrogen gas. By graduating 
the extent of inflation, sheet caoutchouc of any given thick¬ 
ness is jiroduccd. If for blow-pipes, or other purposes, for 
whicli it is dcsircahic that the bags should posse.ss contrac- 
libility, let them be inflated to the desired size ; and, after 
an hour, let out the air. Kver afterwards they will sidfer 
as great a degree of extension, and again contract. If per¬ 
manent sheets are wanted, the inflated hags arc to be hung 
up until dry, afer which no scn.sihlo contraction will 

ensue. • 

Bags softened by ether maybe readily stretched by liand, 
over lasts, hat-blocks, or other moulds, so as to assume the 


* From ilio Journal of tlio Franklin Institute. 
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these moulds, Hiid sufiered to' dry ; in about ten minutes 
a second coating was applied ; it required about thirty coats 
to form a boot of the proper thickness. When the boots 
and gloves were finished, they were removed from the 
moulds, by turning them over at the tops, and stripping 
them off, as a glove is drawn off from the arm. Gloves and 
.stockings, made of cotton yarn, were also drawn upon the 
moulds, and them immersed in vessels containing the fluid 
gum. When taken out, and exposed to the air,an envelope 
was formed upon every fibre of the cotton ; so that, for 
gloves, or stockings, no additional coating was necessary. 
Pieces of strong canvass, coated wi^h the gum, were formed 
into soles, heels, and straps; these, when dry, were moist- 
/'ti^d on the surface with the recent juice, and applied to 
the stockings, to wh.ich they became firmly agglutinated ; 
and thus boots were formed, which present a very neat 
appearance, lly spreading the liquid on the surface of 
nankeen, Di, Howi.son formed a cloth, which was very flex¬ 
ible, and perfectly impervious to water. lie recommends 
th is cloth as a suitable material for garments; no sewing 
would be re([uired ; the edges of the different pieces being 
placed in contact, and wetted with the recent juice, would 
adhere, and the article would be ready for use*. 

From these facts, it is obvious, that if caoutchouc could 
be procured in large quantities in a fluid state, it might be 
applied to many important purpo.se.s. It, therefore, becomes 
an object to devise some means by which the solid gum, as 
it is found in commerce, could be wrought into the differ¬ 
ent forms best adapted to various uses. From a variety of 
experiments made by difl’orent individuals, the following 
results have been obtained : — 

When heated in close vessels, to a high temperature, 

caoutchouc melts into a black vi.scid substance iesemblm<r 
>• . . . " 
tar, which does not concrete on cooling. When this sub¬ 
stance is incorporated with oil of turpentine it forni.s a tough 


• Pliilosophkal Vol. 0* 
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varniah, which has been i/Sed by Mr. Jacob Perkins, as 
advised by A. Aikin, Esq., Secretary to the Society for 
the encouragment of Arts in the Adelphi, to defend the 
surfaces of his steel dies, plates, See., used in his excellent 
process of siderography, from the action of the air and 
moisture. The varnish may be removed by means of a 
brush, charged with warm oil of turpentine. 

Boiling water softens caoutoliouc, but does not dissolve 
it; two pieces, v^hi^h have been boiled for a long time, 
when strongly pressed together, form a permanent adhesion 
with each oilier. Wlien softened in. this manner, it may 
be drawn oat info thni lamina, resembling gold-beater*s 
skin. An artist, Mr. Matthias More, conceived the idpa 
of substituting transparent slips of caoutchouc for the gla|3 
slides on which the figures are painted, for magic lanterns. 
He purposed to paint, or print, the figures on a long slip of 
caoutchouc ; this was to be wound on and off a cylindar, 
thus bringing the figures successively before the lens. By 
soaking the caoutchouc for many houis in warm water, 
he succeeded in stretching it to a very great extent, and in 
rendering^ it very (Iiin and transparent. Bottles of this 
substance were inflated by means of a pair of bellows—the 
bags thus formed, when filled with hydrogen gas, ascended 
into the atmosphere'^. 

Gum elastic bags may be dilated, without previously 
softening them, by forcing in air wiih a condensing-pump. 

When caoutchouc is boiled in the expressed vegetable 
oils, in wax, butter, or animal oil, it is dissolved; and, 
combining w'ith these substances, forms viscid inelastic 
compounds. Ether, naphtha, and cajepur oil, appear to 
be the only solvents from which it can be separated un¬ 
changed. When the ethereal solution is poured upon 
water, it spreads equally over the surface, the ether rapidly 
evaporates, leaving U thin film of caoutchouc, which re¬ 
tains all its characteristic properties. The rapidity with 
which the ether evaporates, renders it very difficult to apply 

* PhOnsophical \’ol. VI., .*>9. 
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this solution to any practical uses ; this, together with the 
expensiveness of the solvent, has hitherto rendered its ap¬ 
plications extremely limited. 

“ In order to form tubes of caoutchouc, the best method 
is to cut a bottle of this substance into a long slip (spirally), 
and soak it for half an hour or an hour in ether; by this 
means it will become soft and tenacious, and if wound dex¬ 
terously on a greased mould, bringing the edges into contact 
with each other, at every turn, and giving the whole a 
moderate and equal pressure, by binding it with a tape 
wound in the same .dii’cction as the caoutchouc, a very 
elfectual union will be produced*”.^ 

^ Dr. Roxburg, to whom we are indebted for a botanical 
desflription of the East Indian vine, from which the caout¬ 
chouc is obl,aincd, dissolved this substance in cajepiit oil. 
When alcohol is added to this solution, the caoutchouc is 
separated from tlie oil, and floats upon the surface, in a 
semi-fluid state ; wdien exposed to the air it becomes firm, 
and retains its elasticity perfectly. 

“ Mr. T. Hancock has succeeded by a process, which 
he has not published, in working caoutchouc with great 
facility and readiness. It is made into large cakes, and 
being cut with a wet knife into leaves or sheets, about one- 
eighth or one-tenth of an inch in thickness, can then be 
applied to almost any purpose for which the properties of 
the material renders it fit. The caoutchouc thus prepared 
is more flexible and adhesive than that which is found in 
the shops, and is worked with singular facility. Recent 
sections, made with a sharp knife or scissars, when brought 
together and pressed, adhere so firmly, as to resist rupture 
as strongly as at any other part; so that if two sheets be 
laid together, and cut round, the mere act of cutting joins 
the edges together; and a little pressure on them makes a 
perfect bag of one piece of substance. The adhesion, in 
those parts where it is not required, is entirely prevented 
by rubbing them with a little flour. Bags made of this 

^ Rees’s C>clopa:dia, Ail. CaoutchoiK.. 
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substance have been expanded by having air forced into 
them, until the cnoutchouc was quite transparent; and 
when expanded by hydrogen gas, they were so light, as to 
form balloons with considerable ascending power; but the 
hydrogin gas gradually escaped, perhaps through the pores 
of th is thin film of caoutchouc*.” 

Dr. John K. Mitchell has lately formed large balloons 
of caoutchouc by softening the bottles in ether, and after¬ 
wards infliiting (hern; it w^as one of these balloons, filled 
with hydrogen gas, which rose into the air, and fell, as 
above-nientioiied, at the distance of ii')0 miles from the place 
of its ascension. » 

The elasticity and tenacity of caoutchouc, its power of 
resisting the action of most chemical agents, and therdfceitf 
improv'cments in working it, promise to rende»its applica¬ 
tions in the arts much more extensive than they have 
hitherto been. The process for softening the caoutchouc, 
IS, by leaving tlvi bottle for ten or twelve houis in common 
ether; and then to blow it out to the desired thinness, by 
fastening into the neck a tube, with a stop-cock. 


LXXV.— On Winding-np C/ocks, by taking advantage of 
various Natural Chauges^ and Artificial Movonentsf, 

A PATENT has been taken out bv a Mr. Richard Ward, 
of Waterbury, New Haven county, Connecticut, on Nov, 
5th last, for the application of air to the above purpose. 
Air, like other bodies, is expanded by heat, and contracted 
by cold ; it is proposed to use the expansion and contrac- 
tion of this fluid, by natural changes of temperature, to 
keep a clock wound up. 

An air-chest, or reservoir, of the capacity of four or five 
gallons, it is estimatecl by the patentee, will be sufficient 

* Qijaiterly Journal, Vol. XVIT. 

f From the Journal of the Franklin Institute, with additions, by th« 
Editoh. 
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for a timo-piccc with a striking movement. A tube is to 
pass from this air-chest into a small gascttneter, constructed 
w'ith three concentric cylinders, precisely like those used 
for holding gases by the chemist. When the air expands 
in the chest, it is forced through the tube, and laises the 
middle cylinder of tlie gasometer; and v\hen it contraciB, 
that cylinder consequeutly fails. This cylinder is so sus¬ 
pended, that a cord or cat-gut, wliicli passes over a pulley, 
turns a drum or bariel, and wij^ds up the clock, whether 
ascending or descending. The narticular modes of effect- 
ing this, described by the petcutce, \vc shall not at present 
detail; those conversant wUh luach aerv wsll be af no loss 
ill conceiving how this may he dtie.e. 

^ Ti'iat a delicately made time-piece mav be uouiif! up, by 
the expansion and coutnictiou o< flaids or >so1k!s, from na¬ 
tural changes of temperatuiv, is an aduiiiloU fact. We 
have before made the following remarks upon the subject 
of the application of some of the luoving objects in nature : 

Some of these may be om[)loye(l to kee]) clocks and 
other engines wound ii]), so tbat their action shall be con¬ 
tinued. The contractions and cxj'ansions of a lo^ng bar of 
metal, from changes of ternnerotnre; the )>erpelu;d currents 
of rivers; the finx and reflnv of the tide ; n‘gnLir and irre¬ 
gular winds, and draughts or currents of aii ; tlie hygro- 
metric cluino-es m cert am substances, of the kind in- 
tended ; the employment of some of them is himiliar, and 
the possibility of using the whole of them, vis well of some 
others which are not enuincnited, will be evident to most 
of our readers.’* 

On the employment oj frequenttif recurring urtijivial move- 

merits,for similar purposes. By the Editor. 

We well remember, many years since, a clock, in Merlin's 
celebrated Mechanical Museum, near Hanover-square, 
which was wound up by the movements of a door in the 
boutre; and which was necessarily opened and shut many 
times a day. Our friend, Mr. J. J. Hawkins, also proposed, 
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long since, to avail himself of the vast quantity of power, 
and which might*be usefully employed to work machinery, 
to be obtained from the constant passage backwards and 
forwards, of a numberof persons over the yielding or spring- 
ing'boards of a cellar-door, in any of the great thorough¬ 
fares or alleys in this metropolis; and winch downward 
pressure might easily be transferred to work machinery. 
We also recollect Mr, James Jones, Kngineer, whose im¬ 
provements in screw-stocks and taps, we have lately given, 
employing the motion of a door in his father’s premises, 
which was continuallv opened anti shut throughout the* 
day, to work a pump in the lovver story or cellar of the 
house, which raised the water from the sink to the surftice • 
of the ground, whence it could easily run off, as* there 
were no servers to drain it below. • 

These suggestions may, no doubt, occasion our readers 
to avail themselves of many other sources of power, readily 
attainable ; bi/t of which, for want of being reminded there¬ 
of, they never yet profiled. 

Wo find a patent is lately obtained, by a Mr. Henry H, 
Westei'ii, of Xew York, for a tide-power, to workiiiuchinery, 
by the rise and fall of the tides on the sea-coasts ; he pro¬ 
poses to enqiloy vessels or floats of great weight and buoy¬ 
ancy, so that, in the instance of the fall of the tide, by their 
weight, or their weights contained in them ; and in the rise 
of the floats, by their floating, they may apply both ways 
a force proportionate to their weight and magnitude; and 
which, being connected to a lever, or beam, may be applied 
to draining or putting in operation machinery, and thereby 
saving animal, steam or other powers, and possessing the 
very important advantage of contiguity to the marts of the 
manufactured articles. 

The invention may be put in use by the affixing qf a 
condemned or of.her hulk of a ship, of the required size. 
Or floats, with proportionate weights in them, properly 
affixed in one of the usual slips, or in any tide-water ; and 
the beam or lever exlended into a building projeeting over 
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it, or by the side of-it, or on the side of streets fronting on 
the slips, and in other situations contigftous to the tide¬ 
water, the extent of the power to be regulated by the size 
and weight of the float. 

Dr. Thomas P. Jones, the Editor of the Journal of the 
Franklin Institute, remarks, that “ the power to be ob¬ 
tained from the foregoing plan, supposing such an ar¬ 
rangement to be made as shall place it all under command, 
may readily be computed, its elements being the weight 
which rises and falls, and the distance of this rise and fall 
. with every tide,” Tliis power the patentee claims to 
apply to machinery, ‘ or any other required use.’ It has 
been repeatedly applied to use in raising sunken vessels, 
aiifl iTi removing rocks and other obstructions from the 
bottoms of rivers. If, therefore, the claim is intended to be 
made abstractedly, it seems to us that it cannot be sus¬ 
tained.” 


LXXVI. — On the extraordinanj eferts of an Earthquake 
at Lima, in ]t^28. By Capt. T. INI. Baonold*. 

Ktiif^htbhntigef June 1 ^, 1829 . 

“ Having experienced, during my residence at C^oquinibo, 
on the coast of Chili, no less than si.\ty-one smart shocks 
of earthquakes in twelve months, without taking minor 
ones into consideration, I was induced to obtain, from an 
officer of H. M. S. Volage, th; jiarticnlars of the de¬ 
structive visitation which occurred at Lima in 1828. 

“ On the 30th of March H. M. S. Volage was lying 
moored with two chain cables in the bay of Calloa ; the 
weather was remarkably fine and clear, when, at half¬ 
past seven o’clock, a light cloud passed over the ship; 
at which moment the noise usually attendant on earth¬ 
quakes in that country, resembling heavy distant thunder, 
was heard; the ship was violently agitated, and, to use 
the words of my informant, ‘ felt as if placed on trucks, 
and dragged rapidly over a pavement of loohc stones.' The 

• From thf Qtiartrily Journal of Sucricr. 
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water around ^ hissed as if hot iron was immersed in it;' 
immense quantities of air-bubbles rose to the surface, the 
e:as from which was offensive, resembling, to use my 
friend’s phraseology again, * rotten pond-mud.’ Num¬ 
bers of fish came up dead alongside; the son, before calm 
and clear, was now stjongly agitated and turbid, and the 
ship roiled about two streaks, say fourteen inches, each 
way. A cry of ^ then' goes the town,’ called my friend s 
alienlion lov.ards it : a cloud of dust, raised by the 
agitation of the earth and the fall of the houses, covered 
the town from view, wliilst the tower of tlie garrison 
chapel, the only object visible above the dust, rocked Tor 
a few seconds, and then fell through the roof; and, fr9m 
tlie high jjerpcndicular rock at the north end of the i^lagd 
of St. Lorenzo, a slab, supposed thirty fcgt thick, se¬ 
parated from the top to the bottom of the cliff, and fell 
willi a tieniendous noise into tile sea. The wliarf or pier 
was cracked Unee pails ocross, showing a chasm of 
eighteen inclu's wide; the chronometers on shore, except 
those in the packet, and ino>t of the clocks, stopped, whilst 
the rato'i of chronometers on boaid were in many instances 
alien'd. A ercat number of lives were lost, amono-st 
which were loiir priest,';, killed in the churclies, one of 
them hy the fiiliing of an image, at whose base he was at 
prayer. 

“ Tlie Volage’s chain cables were lying on a soft muddy 
bottom, in thirty-six feet water; and, on heaving up the 
best bower anchor to c.xaminc it, the cable thereof was 
found to have been strongly acted on, at thirteen fathoms 
from the anchor, and twenty-five from the ship. On 
washing- the mud from it, (he links, which are made of the 
best bolt or cylinder wroug/it-iron, about two inches in 
diameter, appeared to have undergone partial fusion for a 
considerable extent. The metal seemed run out in grooves 
of three or four inches long, and three-eighths of an inch 
diameter, and had formed (in some cases at the ends of 
these grooves, and in others at the middle of them) small 
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■pherical lumpi or nodules, which, upon scrubbing the 
cable to cleanse it, fell on the deck. Tlfe other cable waii 
not injured, nor did niy friend hear of any similar occur¬ 
rence amongst the numerous vessels then lying in the bay. 
The part of the chain so injured w'as condemned, on the 
vessel's being paid off at Portsmouth, and is now in the 
sail-field of the dock-yard, and I should think a link of it 
would be worth preserving in the museums of the different 
scientific bodies*. 

“ That the phenomena of earthquakes are produced by 
volcanic explosions, there can be little doubt, and that they 
are frequently accompanied by powerful electric action, has 
lopg been known. To which of these causes arc we to look 
for tlfe powerful effects here described ?” 


LXXVII .-—Obier cat ions on the J’addfe-Wheels note used 

I 

in propelling Steam Vessels, and on those recently in¬ 
vented and patented by Jacob Pkkkins, Esq. 
Engineer. 

Since the application of slcain (o the purposes of naviga¬ 
tion, no description of machinery, except the steam-engine 
itself, has occupied so generally the time and attention of 
mechanics as the paddle-wheel. Inventions, endless in 
variety, have been patented for jiropclling steam-vcssels; 
till lately, however, none have been found so efficient, 
durable, and economical, as the common w heel, notwith¬ 
standing its waste of power is very considerable. 

When the dip of the common wheel is not more than 
one-tenth of its diameter, the waste is erroneously sup¬ 
posed to be inconsiderable ; but when it exceeds that 
proportion, the loss of power is confessedly in geometrical 
progression, it being found that if the wheel be immersed 
to half its diameter, the strain on the engine becomes so 

• Om readers will find a notice of this very singular efTect, as deecnbrd 
to us by afriend who saw it at Portsmouth, m toI. V. pagp —EniToa. 
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great as to leave very little of its force "applicable to the 
propulsion of the bbat. 

Of course sea-going steamers are, from the irregularity 
of the ocean’s surface, more exposed to this injurious in¬ 
fluence than vessels navigating rivers or quiet waters, where 
the dip of the wheel can be regulated. 

It is obvious that the common paddle, when at the 
lowest dip, where it should have the greatest power, moves 
in water already disturbed by the preceding paddle, and 
it is evident that after the paddle has passed the lowest 
dip, it is not promoting the progress of the vessel, as jt 
would do if it were actrtig in undisturbed water. 

To obviate some of the ditlicultics above stated^ iln 
eminent individual, Mr. Oldham, of Dublin, has, in cortf- 
mon w'ith many others, taken great pains itnd incurred 
considerable expense. He constructed a wheel, the paddles 
of which enter tlie water edgeways, and by machinery 
attached to th«m, gradually change their position, until, 
on their successively aniving at the lowest extremity of the 
wheel’s rotation, they present a face at right angles with 
the keel/ and then gradually revolving, leave the water 
edgeways. Ibit the complexity, increased friction, lia¬ 
bility to derangement, weight and exqiense of this wheel, 
H’cre found more than to counteibalance its theoretical 
sujieriority. 

Simplicity, durability, lightness, and cheapness, arc 
requisites not to be dispensed with in the construction of 
paddle-wheels. If with those essentials a wheel can be 
constructed to work with undiminished action, at a dip 
ordinarily of one-third, and occasionally of one-half its 
diameter, without incurring a greater consumption of 
steam power than attends the common wheel, when used 
in still waters, then a remedy will be found for the great 
loss now experienced in sea-going vessels. Such a wheel 
has lately been invented by Mr. Jacob Perkins. 

Those who have witnessed the Chine.se method of 
sculling, must be strongly impressed with the superiority of 
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that over tlie European application of the oar. Tlie action 
of Mr. Perkins’s wheel is not unlike that of the Chinese 
scull; in fact, the only difference is, that the motion of the 
scull is reciprocatin'^, that of the paddle-v.'heel in question 
rotatory; the lotatory motion beiii”' clearly preferable, 
inasmuch as the frequent change of motion in the scull is 
so much waste of power. 

Comparative experiiuents with the common, and with 
the newly invented, wheel, alternatoly used in the same 
boat, have showni, that even at a shallow dip, the most 
appropriate to the coiTiinon wheel, there is a very important 
gain with the wheel of Perkins.* But when the wheels 
ai>c each of them immersed to one-third of their diameter 
(perhaps an overage dip for sea-going vessels), the ad¬ 
vantage attending this newly invented wheel is scarcely 
credible ! 

Pacts are stubborn things, opposed as they may be to 
the theories of men of acknowledged ability. It has been 
asserted by certain eminent engineers, that the common 
wheel admits of but little improvement. If it cannot be 
demonstrated that niucli ])ower is lost by the common 
wheel, then w'ould those engineers be borne out in their 
assertion. But recent expcrinicnts, made in England and 
America, prove the loss of power vviih the common wheel 
to be very much greater than had hitherto been imagined. 
If the loss were trifling, could a single horse on a towing- 
path do the Avork of a six-horsc engine in the boat { Could 
two horses attached to the hawser of a boat, moved by a 
twenty-five horse power engine, neutralize the power of 
the engine, stay the progress of the boat, and occasionally 
give her stern away ? These facts, however, arc well 
authenticated ! 

Engineers, who believe in the perfection of propelling 
machinery on the old plan, exulliiigly reply to these facts, 
by making abstract inquiries, such as, whether a vessel 
can move as fast as the periphery of the wheel by which 
she is propelled ? Whether, if a boat move fourdifths as 
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fast as the periphery of the wheel, it is nbt considered fair 
speed ? and then cbme to the conclusion, that the whole 
loss of power cannot exceed one-fifth, and that allowing 
for friction, it is absurd to expect to save much of that 
small proportion by any improvement Tl)at this con¬ 
clusion is premature, the following remarks are intended to 
prove. 

Let it bo supposed that a puddle wheel can be made of 
such power, and to have such hold on the water as to move 
only one-hundredth jjart faster at its peripliery than the 
vessel it propels, the difference in such case between th^ 
relative velocity of the ^hccl and the vessel, would be us 
ninety-nine to one hundred. It is true the magnitude of 
the wheel would require steam power in proportion, and* 
then the leincdy would b(' as bad as the discaiSe, but the 
case is practicable. To sup|)ose, therefore, that the loss of 
power is only as the ielati\c movement of the \vhcel and of 
tlie boat, is as absurd as it would be to assort, that inas¬ 
much as the carriage wheel and its body move with equal 
velocity, it nialtens not wJiat load the carriage contains. 
In llio onocase the speed or draught of the horses must be 
increased, so in the otlicr must tlio steam power. 

We will consider the subject, however, in a more tan¬ 
gible shape. There are four kinds of water-wheels, of 
w'hich the undershot assimilates more to the paddle-wheel 
than the others ; and the undershot wheel, it is acknow¬ 
ledged, loses two-thirds of its power, that is to say, if 
three pounds of water fall one foot on an undershot wheel, 
it will not communicate impetus suflicient to raise more 
than one pound to (he height of the fall. Let us examine 
these data in three points of view with relation to the 
paddle-wheel. 

1st. The undershot wheel is propelled by water descend-, 
ing on it. 

2ndly. The water so falling is so directed as to strike the 
float-boards at right angles with their surface. 

3dly. Althoiigli the power is communicated by water 
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moving at a quicker rate than tlie wheel, yet so soon as it 
has communicated a portion of its impetus to tlie wheel, 
that quantity of water left on the float-boards, and hurried 
round with the wheel, is dead weight, and serves only to 
'impede the wheal’s velocity, and so to diminish its 
power. 

In all these particulars, the disadvantages attending the 
common paddle-wheel are greater than those above de¬ 
scribed. 

1st. The water cannot descend upon a wheel revolving 
€>n a plane of water. 

2ndly. The paddles do not sti^ke the water at right 
angles with their surface, yet the impetus given by the 
‘lirst paddle is the principal power, inasmuch as it is ex¬ 
erted on undisturbed water, all the others moving in water 
previously disturbed. 

3dly. The inert body of water between the paddles, car¬ 
ried round by the wheel, must be groater'than that carried 
round by the undershot wheel. And, above all, the back¬ 
water is far more considerable with the paddles, than with 
the undershot wheel. ' 

Now if the loss of power with the undershot wheel is 
allowed to be two-thirds, and it has been demon.strated 
that the loss by the paddle-wheel is greater than with the 
undershot, efl'orts to improve the paddle-wheel w ill be less 
open to be charactcri.sed a.s visionary and unjirofitablc. 

Mr. Perkins’s improvements remedy, in a great degree, the 
losses of the common wheel, whether by indirect action or 
by back-water. 'Fhe paddles are made to enter and leave 
the water edorewavs: when at the lowest rotation of the 
wheel, their action is at right angles with the keel; each 
paddle enters into, and moves in, water undisturbed by any 
•preceding paddle; and thus every paddle immersed is doing 
service, though in diflereut degrees, at the same moment. 

The new paddles show the greatest proportionate advan¬ 
tage when one-third and upwards of their diameter is im¬ 
mersed. This degree of immersion would ordinarily 
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amount to from seven to eiglit feet, instead of two, the ad¬ 
vantageous dip for the common paddle. The resistance of 
water being so much greater at the depth of eight feet than 
it is at two, too nuicli importance cannot be attached to 
this material distinction between the two inodes of propel¬ 
ling—Perkins’s paddle being made more in the shape of an 
our blade than of a float-board. 

As i*erkia>\s padd!»'> do not strike the surface of the 
water with their flat .sulcs, on entering it, the constant tre¬ 
mulous motion, expencLicefl in sloani-boats, v\ill be obvi¬ 
ated. So violent is iIk' CKiicussion, •in a heavy sea, with 
the common paddle, or if tlle^^hcel be much inuneised, 
that the destruction of the paddle, and even of the shaH, 
or parts of tlie connecting gear, are not unfrequent occur¬ 
rences. • 


LXXVJII —On diferent kinds of Bread*, 

We distinguish three species of bread : in ihe first kind, 
termed bread inacle without leaven, we knead the flour up 
with wa>cr, with or without the addition of eggs, butter, 
sugar, &c., and then expose the paste either to the action 
of heat, or of the air, until it becomes hard and solid. This 
bread is never spongy. 

Jn the second kind, named leavened bread, the flour, 
after being mixed with vv,':tor, and reduced'^to a liquid pap, 
is left to itself for several hours, in order that the panary 
fermentation may take place throughout the mass; that is 
to say, that the saccharine matter which exists in the farina 
may be changed into alcohol and carbonic acid ; which, 
finally, by their expansion, wdieii aided by the action of 
heat, render the bread light and spongy. More frequently, 
however, instead of leaving the mass to ferment of its own 
accord, we facilitate the fermentation by means of certain 
substances termed leavens or ferments, whicli change the 
whole mass more speedily. 

^ i'lom i**/ 
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In the third species of breacf, we cause a sort of artificial 
fermentation to take place, by adding ^o the paste certain 
substances, which, by the assistance of heat, suffer gas to 
escape continually, and form bubbles, or those cells which 
change the nature of the paste, and give to the bread that 
spongy appearance and lightness, which, in the other case, 
resulted from the fermentation of the mass. This bread 
has not received any name in particular, and the bakers do 
not prepare it unless expressly desired to do so. 

The various farinas differ in the quantities of bread which 
they produce. For* household bread, they prefer that 
w'^iich absorbs the least water. Thjs, however, is not thid, 
jveferred by the bakers, and the reason is clear. I'he ine- 
tjiod.s of kneading, give to the bread dift’erent rjualities; 
and they employ two modes. In the first method, both in 
France and in England, they introduce a gieat quantity of 
air into the paste. This operation ])roduces an acid, and 
also a portion of sugar. In the second piethod, they arc 
contented with pres.sing the mass ; and, in this case, it ap¬ 
pears that no sugar is formed. It is by this mode that they 

prepare sea-biscuits. , 

As the fermentation of the flour proceeds slowly, so it 
becomes indispensable to add something to quicken it; this 
effect is obtained by means of leaven. It i.s not, however, 
necessary to jirepare the leaven every time the bread is 
made; it is suificient to lay by a little of the paste remain¬ 
ing from the last baking, and which will ensure the acid 
fermentation; this may be placed in a bag of flour, or, 
otherwise, we may daily add to it a certain new quantity of 
flour, and sufficient water, to preserve it of the same con¬ 
sistence ; or, which is still better, we may dry this paste, 
and then it may be prc.served for any length of time. In 
t|^ie north of Europe, they use as ferments the scum which 
forms during the fermentation of beer, and which they term 
yeast. The effect of this is more speedy than that of the 
leaven. Or we can easily procure it, by boiling three and 
a half pounds of flour, in three pints of water, for ten mi- 
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nutes, of which we pour off two pints, .and keep it in a 
warm place. Foruientation will commence about thirty 
hours afterwards. At this time, we pour into it four pints 
of a similar decoction of malt, and when the fermentation 
has again commenced, we ad<l anotlmr similar quantity, 
and so proceed. In France we comprehend under the term 
yeast, not only the scum, but also the dregs, of beer, and 
vvl)ich equally serves the purpose. At Edinl)urgh, and in 
Hungary and iSwedcn, they employ diffeient processe.s to 
procure yeast; but all of them depend upon the principles 
above described. When the baker .has not a sufficient 
quantity of light pastQ for his baking, he may supply tlfc 
want of it by mixing- the sub-carbonate of ammonia witji 
his flour and water ; and after well kneading it, pla^Je ^t 
in the oven. , 

Ovens are usualiv constructed either with bricks or 
stones. The latter retain the warndh best, and are also 
more easv to h(;at. In London, the oven is kept hot all 
day ; and they |)rescrve the heat by frequently supplying 
a small fire-place, which i.s constructed in the side of the 
oven, with fresh fuel ; a circular flue passes under and 
around the oven, from this fire-place, in its way to the 
chimney. The experiments of M. Loth have shown the 
advantage of having a grate placed near the bottom of the 
oven, to keep uji the heat. The brick furnace should be 
kept in constant use ; as, if it be suffered ^ become cold, 
the suj)ply of the combustible will necessarily be much 
greater, nor will the baking be so perfect. 

We know that the bread has been well made, firstly, if 
on cutting the loaf through from top to bottom, it presents 
on the cut surfaces a quantity of cells, which continually 
increase in their diameters from bottom to top, but, never¬ 
theless, without being too large. Secondly, when the mid¬ 
dle of the loaf is as dry as the parts near the cru.st, ancl 
does not crumble too much on cutting itj a proof that it 
does not retain too much water. Fifteen pounds of good 
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whealen flour oug)it not to abstn b more than ten pounds of 
water, to convert it into a paste; and this quantity, when 
well baked, ought to yield more than twenty pounds of 
bread. 

London bread .—The method most followed to make the 
fe’rmented bread is as follows. 

'I'hey dissolve in thirty-six pounds of warm water, from 
four to six pounds of salt, at the temperature of eighty-four 
degrees of I^ahrenhcit, and tiieu add three pints of yeast: 
on the other hand, tiiey make a hole in the midst of a heap 
of two hundred and, eighty jiounds of sifted flour; and 
w^th the solution of salt, aiul suflioi^nt yeast for the flour, 
tljey make a paste .suilicieiitly tliie.k, and which they term 
a^ qirarter sponge ; they then again cover if with more flour, 
and close l|ie kneading fiough wilh a piece of flannel. 
Three hours al'terwards, (hey add three hundred and sixty 
pounds of boiling water to i(, and knead uj) the mass with 
a new quantity of flour; this they term half sponge; five 
hours afterwards, they again add one hundred and eight 
pounds of hot water, and work it with the remainder of the 
flour, for an hour at least: they then cut it into bits, again 
cover it with flour, and leave it at rest in a corner of the 
trough. Four liours afterwards, they knead it for half an 
hour, and then form it into loaves, vvhich they afterwards 
place in the oven, d hey judge when tlie oven is sufficiently 
hot, by throwing a pinch of flour into it, and which ought 
to become black instantly, hut without taking fire; they 
place the loaves so near to each other in the oven, that 
when they rise, they press each other, and take the form 
of cubes. They leave thorn two hours and a half in the 
oven, and when they withdraw them, they take care to 
cover them, to prevent them as much as possible from 
losing their weight. This loss, from the baking, amounts 
to a ninth part of the total weight, and yet the loaves 
nevertheless become three times as large as when put into 
the oven. In London, they pin half a pound of alum 
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instead of the same quantity of salt, into tlie bread, as a 
seasoning. In the poorer parts of the country, they use 
equal parts of salt and alum. 

Household bread. —There are but few bakers who make 
this bread , it is ordinarily made in those families who bake 
their own bread. As the brown farina retains a much 
greater quantity of water than flour does, so this bread re¬ 
mains fresh for a longer time than the white bread, but is 
apt to crumble. As it is not in general well kneaded, so 
it has a paiticular taste, which, although a little sour, yet 
it pleases many palates. It has likewise all the imperfec¬ 
tions of being the first baking in an oven, which had beconve 
cold ; and, therefore, they prefer to use sheet-iion ovens, 
and lo substitute cast-iron or sheet-iron in place of»the 
vault of bricks; and which iron ovens also serve to bake 
other alimentary articles. Holmes’s oven is of this kind, 
and derives its heat from amass of cast-iron which project* 
from its side into the fire-place, and thus no flues are re¬ 
quired*. 

They endeavour to increase the weight of bread in variou* 
modes ; but, in general, at the expense of its nutritive qua¬ 
lities. N'evertheless they may employ gelatine to advan¬ 
tage, according to M. D’Arcet’s process. 

Sea biscuits. —^To make the best biscuits, or the Ameri¬ 
can crackers, they take a good thin paste, and roll and dou¬ 
ble it many times, as if for puff-paste. Th^ common sea- 
biscuits differ from the preceding, in not being made with 
so many doublings. They make a thick paste, without 
leaven or salt, and in proportion as it extends beyond the 
feet, with which tlicy knead it, they cut off the borders and 
throw them into the middle, and knead them anew. They 
thus obtain a biscuit, which breaks in plates. These are 
baked in a very low oven, which resembles a muffle. 

Spiced bread. (Gingerbread).—To make this, they dia- 

* The Editor pofiMoftsoA one of Holmes’s ovens, and can testify to Its great 
convenience and utility. He was rewarded by the Society of Arts, naay 
years since, for tliis vnhiable invention. 
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solve half ail ounce of potash,* and a little alum, in hot 
water; they then melt in it an ounce of ^butter, and knead 
it up with quick strokes, together with three quarters of a 
pound of treacle, and an ounce of mixed spices, of which 
the composition is variable ; but for the most part consists 
of ginger, canella, nutmegs, and the four spices. Caraway- 
seeds, anisoseeds, raisins ofCorinth, almonds, and oilier con¬ 
fectionary aitides, are also sometimes added. We may 
also omit the alum, and leplace the potash, by the carbonate 
of magnesia, which, by the strength of a small quantity of 
it, enables us to compound it as follow.s ; viz., Two pounds 
of flour, half an ounce of magnesia, one pound and a-half 
of treacle, two ounces of butter, and the necessary quantity 
of water to knead it, holding in solution a quarter of an 
ounce of tartaric acid, form a paste which will rise in half an 
hour. In F^rance the spiced bread is made with honey, and 
rye meal, without any butter or watci. 

French bread .—The bakers in France commence their 
operations at five o’clock in the morning, by mixing five 
pints of water, and three pounds of leaven, reserved from 
the last baking, and as much flour us will make a paste, 
weighing seventeen pounds. Ten hours aftervvftrds they 
add ten or eleven pints more water, and sufficient flour to 
make a paste of forty pounds weight; two hours after¬ 
wards, twenty-four pints more water, and flour enough to 
make a paste^of the weight of one hundred and twenty 
pounds. From this paste they cut ofl‘ a portion of three 
pounds m weight, to serve for the leaven of the next day's 
baking. Then, four hours afterwards, they make a new 
addition of one hundred pounds of flour, and from seventy 
to eighty pints of water, and which will yield a mass of 
about three hundred pounds weight. Tliey then begin to 
beat the paste, and when it is well kneaded, they separate 
&bout eighty pounds of it, which is to .serve as the leaven 
for the next baking. Tliis paste is so fluid, tliat the loaves 
cannot preserve their form befoi i they have been exposed 
to the heat of the oven. For the second baking, after hav- 



371 


On diferent kindt of Brfad, 

ing mixed tlie quantity of .flour necessary, by kneading it, 
they add tlie paste reserved from the former baking, and, 
when the mass is finished, they cut off a part weighing 
eighty pounds, and thus they proceed a third time, a fourth, 
and so on, until they have made twelve bakings. They 
t])u.s continue to work for several days together, only they 
modify it after every fourth baking, by adding what they 
term 6/ leave)i to the paste which each baking had 

impaired oj- weakcneil. If they would introduce into the 
paste eitlier salt or yeast; they thin it in a pioper manner 
with water, wdiich contains yeast or salt in solution. They 
also use yeast for the Jioft bread. A quarter of a pound*of 
the yeast from beer i5 equal to eight pounds of the paste 
leaven ; so tlxat four ounces of yeast are equivalent to twenty 
pounds of the paste. The paste in which they have mixed 
tlie yeast, must not, however, be mixed W'ith that contain¬ 
ing leaven. 

In France, they estimate the consumption of bread, in¬ 
cluding that us6d with soups, at two pounds and a quarter 
per person ; whilst, in England, it is not quite thirteen 
ounces, 

Freucil sea-biscuits .—To one hundred pounds "of flour 
they add ten pounds of leaven, but older than that which 
is used for making bread, and w'ith water, form it into a 
thin mass, which is well beaten. They finally cut it into 
bits, of a certain weight, flatten it with a rfilling-pin, and 
prick it full of lioles. It is baked for two nours. 

German bread .—-This is named semmely and is made with 
fine flour and yeast; and they always make the paste a few 
hours before they bake it. TJic large semmels weigh about 
half a pound each ; but the best not above two ounces; 
they are of an oblong form, and sometimes adhere in rows 
of five or six dozens. But, with the exception of these, 
all the bread prepared in Germany is made with rye meafl 
and wheateii ilour, of which the proportions vary. Their 
ovens are of an oval shape, and the vault is sufficiently 
elevated. In Russia their ovens are composed of plates of 
cast-iron, b B 2 
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other Enamel Colours*. 

Red .—This is a primitive colour, that is to say, it is not 
formed by a mixture of other colours ; it is generally ob¬ 
tained from iron. There are plenty of processes for making 
it; some consist in calcining the sulphate of iron, others in 
oxidizing native iron, by the aid of a strong heat and the 
contact of the atmospheric air. But the following is the 
manner of procuring the most beautiful red. 

We must procure a quantity of steel, the best and finest 
which can possibly be had ; the ojd blades of English 
razors are very good for this purpose. These must be 
brokeh into small pieces, and be introduced into a matrass 
containing snlphuric acid diluted with water. The so¬ 
lution may be made in the cold, but much better and 
quicker by the aid of heat. When it is efl’ected, the 
solution must be poured into a porcelain, bason, and be 
evaporated on a sand-bath, until the liquid has attained a 
certain degree of concentration ; it must then be exjiosed 
to the open air, when crystals of sulphate of irori will be 
formed. When these have attained a proper size they 
must be taken out of the mother waters, and be placed 
upon a leaf of paper to be washed. 

After the sulphate has been well purified, it must be 
dissolved in ab^ijit three times its weight of distilled water, 
be filtered through paper, and evaporated a second time. 
It will then form, on cooling, crystals of the sulphate of a 
beautiful emerald green colour, and very transparent. After 
these have also been well vvaslied and dried, they must be 
enclosed in a wide-mouthed bottle, with a ground stopple 
to it. 

When we would prepare the red colour, we take one 
part by weight of the sulphate, and a quarter of a part of 
sulphate of alumine (alum), and grossly powder them, in 
order the better to mix the two salts; on the other hand, 


* From the Dictionnaire Tachnologique, 
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we make a charcoal fire "In a calcining furnace, and when 
it is of a good glowing heat, we place a plate of thin sheet- 
iron upon the coals, on which we have previously laid the 
two powdered sulphates. The aqueous fusion of the two 
salts takes place at the same time, but the mixture is at 
first white, and then reddens: we should therefore take 
great care not to make the fire too strong, lest we cause 
this red tint to fade. Finally, when we perceive that the 
colour is uniform througliout, we remove the plate from off 
the burning coals, and leave it to cool, and we may dis¬ 
tinctly perceive that the more it apjvroaches to the tempe-, 
rature of the atmosphere, the finer the red colouf is - 
developed. , , 

Nevertheless, as we may always find in the caiciued 
mass, certain parts of the oxide of iron where the red is 
of a more agreeable tint than in other parts, so we may 
select them. We <fe))osit these selected pieces upon a glass 
slab, moisten thorn with distilled water, and grind them 
with a glass muiler until we have reduced them to a very 
fine powder. When this is ellected, we remove the colour 
with a pallete-knife, and place it in a porcelain vessel, when 
we wasli it repeatedly with hot water, decanting the 
water each time ; finally, wc dry the residuum in a gentle 
heat. 

In order to make known the ’•cason for adding a fourth 
puit of the sulphate of alumine to one parj^of the sulphate 
of iron, we must say that it is not because the colour be¬ 
comes theieby finer and more intense ; on the contrary, the 
alumine, by the white tint natural to it, tends to deaden 
the clear led which the iron manifests; but as that colour 
is extremely fugacious, the alumine by its refractory pro- 
perty, gives it a certain fixity which it would not otherwise 
possess; so that although this last substance predominates 
in the composition, yet the red colour is more fixed,although • 
less intense. But we must not proceed beyond the due 
limits in this respect. 

This red is greatly employed in vitrefiable painting ; 
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k is used in imitating many flbwers and fruits: it also 
forms entire draperies ; it likewise enters into the tints 
destined to imitate the carnation, such as in certain parts 
of the lips, the corners of the eyes, &c. 

The alkaline fluxes ase not proper to be mixed with this 
refl colour; the metallic fluxes are much better. This 
colour is one of those which spread readily under the 
pencil, and as it receives a large quantity of flux, so it is 
greatly used upon glass, enamel, and porcelain. 

Of ficsh-coloured enamel .—This colour, whose name is 
sufficient to demonstrate that it is very useful in this kind 
of painting, is also made with the jSulphate of iron; but 
injitead of only u.sing ono-fourlh of a part of the sulphate of 
a^umine, as in the case of making the red colour, we mix 
two, three, ,^nd even sometimes four paitsofit; so that, 
as we know that the alumino is a white substance, the red 
becomes paler accordingly in notable proportions, and we 
thus obtain what are termed fesh colours.^ We here also 
perceive, that in virtue of the refractory quality of the 
alumine, wc are obliged to introduce in the flesh colouns 
a greater quantity ol the abovc-meutioned fluxes ; never¬ 
theless experience has fiointcd out in a jieremptory manner 
the theory for the best mixtures. 

Green-coloured enamels, —d'hesc colours may be ob¬ 
tained from two metals, cop)ier and chrome. The follow¬ 
ing is the mai\per of procuring it from the first of these 
metals. 


We choose the finest rose copper which can be had, make 
it very thin, and cut it into small hits, which we dissolve 
in two or three times their weight of nitric acid, diluted 
with water. We must take care to introduce the metal a 
little at a time, in order to prevent a too great effervescence 
taking place, and lest we should risk the sudden loss of 
t'he oxigen in the acid. W^e add the metal as we see the 
action is terminated, and thus continue until a perfect sa¬ 
turation is obtained ; finally, w'e place a crucible in a wind- 
furnace, and heat the crucible by placing burning charcoal 
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around it; we then pour inlo it aboufa fourth part of the 
contents of the solution of copper. When the liquid re¬ 
ceives the impression of the fire, it swells and mounts 
towards the iif)per part of the crucible. If it threatens 
to escape, we Hi list direct the wind from a pair of hand- 
bellows uito the miiist of it. This precaiitiou hinders the 
loss of the liquid, and it instantly falls to the bottom of the 
crucible. 

When the evaporation of the quantity fust poured in is 
completed, we add another portion of the solution, always 
taking care to put in but a little at a time, for the reason 
above assigned. We thus continue tin; process until the 
whole ([uuutity is poured in, when we cover the crucible, 
and carry the calcination to a red heat. At the ond^ol* a 
quarter of an hour’s firing, we takeout the crucible, add 
let it cool. Wdum we can take it in the dand, with a 
steel knife, wlio-'C point is a little rounded, we remove the 
oxide ol' co|)))er, which appeals in the form of a very black 
pow'der, and in a state (,f extreme division, unless the 
fire has been too violent, in which case the oxide will be 
of a grey colour, and its inolecules become agglutinated, 
and atlaeliod to ihe interior of the crucible, so as to make 
it difficult to remove them. This circumstance is an in¬ 
convenience which it is better to avoid by employing a 
moderate fire. 


l^otasli and soda also precipitate copper from the nltiic 
solution of it; but then the precipitate is oi a bluish green 
colour : by calcination it becomes black. We may employ 
cither of these two processes, but must observe that the 
first is that constantly used. 

The oxide of copper affords a fine green colour when it 
is vitrefied with fluxes ; but it is a little difficult to use with 
the pencil. Nevertheless this colour is indispensable, it 
furnishes those lints which are peculiar to it, and whioh 
the oxide of chrome, of which we shall next speak, i& in¬ 
capable of affouling. 
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Another green colour, produced by the oxide of chrome. — 
This oxide is obtained by the decomposition of a stone, 
which is named chromate of iron. This stone is of a bluish 
grey colour, and often black. The following is the manner 
of treating it, in order to procure the green oxide of 
ebrome. 

We pulverize the stone in an iron mortar, and pass the 
powder through a very fine sieve ; it is then mixed with a 
little less than its own weight of the nitrate of potash, also 
pulverized. The mixture being intimately made, we fill 
a Hessian crucible two-thirds with it, and place it in a 
wind-furnace; we then cover the crucible, and heat it. 
We should observe that we must taUe care to apply the fire 
by (Jegrees. As the matter begins to become red-hot, we 
perceive a movement to take place throughout the whole 
mass; the lutrate of potash is decomposed, and there es¬ 
capes from the mixture, betw'een the cover and the upper 
edges of the crucible, a great quantity of azote, in the 
gaseous state. The residuum in the cruhible consists of 
the chromate of potash, alumuie, silex, and the oxide 
of iron. 

The operation may last from half an hour to threiJ-quarters 
of an hour, with a continued fire : at tlie end of this time 
the crucible is withdrawn from the furnace, and left to 
cool; it is then broken, and its contents pulverized. This 
is thcii mixed with four 

water, in a co^^er vessel, and placed upon the fire. After 
boiling for a quarter of an hour, the water is decanted, 
which will have assumed a fine golden yellow colour. We 
filtre this water through paper, and again put it into the 
copper vessel, in order to cause it to dissolve what little 
chromate of potash may still remain in it; we filtre this as 
before, and repeat the process until the water is no longer 
coloured yellow. 

On the other hand, we dissolve in the nitric acid a cer¬ 
tain quantity of mercury : when the solution is effected, 


or five times its weight of 
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we pour the nitrate of tnercury into-the solution of chro¬ 
mate of potash, .when there will fall a precipitate of a red 
colour, which is more or less lively, according to the degree 
of purity of the two solutions ; we decani the supernatant 
water, which ought to be limpid and colourless, instead of 
yellow, as it at first appeared. We then wash the red 
deposit which is found at the bottom of the vessel: this is 
the chromate of mercury. 

We proceed as follows, in order to piocure the oxide of 
chrome, which we extract from the chromate of mercury 
with which it is mixed. We put the chromate, whether, 
diy or not, into a cryciblc, place it in a furnace, and uVge 
the fire. By this operation the mercury, by reason of«its» 
volatility, escapes from the composition; so that St Jhe 
end of a quarter of an hour, there only remains the oxide 
of chrome in the crucible, in the form of a light powder, 
very much divided, and of a fine green colour. 

If you woul^ avoid the loss of the mercury in this opera¬ 
tion, you must place the chromate of mercury in an 
earthen retort, to the beak of which an adopter must be 
luted, with its recipient, in order to condense the mer¬ 
curial vapoqifs. 

If you would not obtain the green oxide of chrome by 
the distillation of the nieiciiiy, you may procure it directly 
by mixing the chromate of potash w'ith double its weight of 
flour of sulphur, and subliming it over t^llc fire. In this 
operation the sulphurets and the sulphites of potash are 
formed, which may be dissolved out by hot water, and the 
oxide of chrome be set at liberty. In this last manner the 
green colour may be extracted fr om the chromate of iron ; 
and we believe the process is performed by many persons. 

This oxide of chrome is very fixed; it bears the great 


heat of a porcelain furnace w’ithout being neutralized ; and 
it can thus be successfully employed to make the plain • 


foundations of the vases intended to be decorated with 


gold. The tints of green may be varied at pleasure, either 
by the addition of a little blue, or a little yt'llow. Thc.«e 
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colours ure but rarely vitrefi^d before usin^ them, which 
renders them exceedingly easy to spread /vith the pencil. 

Of yellow coloured enameL —This is also a primitive co¬ 
lour, and is procured f’loni several metals, such as antimony, 
lead, tin, and also silver. The following is the mode of 
j)rocuiiiig’ the oxide of antimoin^ which selves as the basis 
of a yellow colour of difleront tints. 

Tliey i cduce llie roguhis of this metal to a very fine pow¬ 
der, and pass it tlnuugh a sieve; they also pulverize the 
crystallized nitrate of potasJi (or the nitre of commerce;) 
'tlicy then take one part of the reguius of antimonv, and 
one part and a lialf of nitrate of pot^asli, and mix (lie two 
- ingredients intimately ; they then place a crucible, formed 
ofigo6d clay, in a furnace, willi a good draught, and pro¬ 
ject into it, a,little at a time, the mixluu; of antimony and 
nitre. At each spoonful of the matter introduced into the 
crucible, tlu'ie is a considerable movonient of the mass ex¬ 
hibited ; tliis motion is accompanied by a vivid and bril¬ 
liant Haiiie ; tins is extinguished by adding a new quantity 
of the matleis ; and the process is continued until tlie cru¬ 
cible is become nearly full, when it is covered, and a brisk 
fire is kept uj) for a f[uarter of an hour. At the end of this 
time ilie crucible is withdrawn from the fuinace, broken, 
and the heuvv mass detached which adheres to if; this is 
pulveri7,e<l, grouurl with water on a glass slab, and then 
placed in a porcVluin vessel, where hot water is poured upon 
it many times. Thus the excess ot potash is washed out, 
and the white oxide of antimony remains at the bottom of 
the vessel; this is termed washed diaphoretic antimony. 

When \vc w'ould fix this yellow colour by fire, we com¬ 
bine, with one part of this oxide of antimony, one or two 
parts of tlie red oxide of lead, or minium, and mix the two 
oxides perfectly ; we then place tlieiu in a crucible, and in¬ 
troduce it into a laboratory furnace ; we give it a slight de¬ 
gree of fire, but continue it for three quarters of an hour, 
after which we withdraw the crucible, break it, and find 
the mixture converted into a fine rich yellow colour. 
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We can easily, by the same means, obtain yellows, more 
or less coloured ; it is sufficient to know, that for this end, 
the more tlie oxide of lead predominates, the paler will the 
colour of the yellow be. 

We can also prepare a very beautiful yellow colour by 
mixing in a similar manner, with one part of the white 
oxide of antimony, a part and a half of the acetate of lead 
(white load), and one puit of the hydiochlorate of ammonia. 
We pulverize those substances, sift them, and put them 
upon a test, which \vc place in a calcining furnace, and 
make a fire sufficiently intense to (^compose and sublime 
the hydroclilorate of^auiinonia. When vve perceive tliat 
the operation is terminated, wliich is manifested w'hen rtot 
an atom of smoke liscs; and the composition also appesr- 
ing of a vcilow colour ; vve withdraw it from the fire, leave 
it to cool, and wash it in a large quantity of water. 

AVc can also form another yellow with two parts of the 
white oxide of •tin, one part of minium, one part of the 
sulphate of alumiuc, and half a part of the hydiochlorate 
ol’ Sliver, which the older chemists termed tunacornea. 

(To be vonlinnsd.) 


LXXX .—On the origijialors oj'Oas Lighting in England 
and France. By VV^illiam Matthews, Engineer. 

It has been stated, since the death of Mif F. A. Winsor, 
that he was the “ oi initiator of the praofical and useful ap¬ 
plication of gas-lights;” and, likewise, “in 1803 he pub¬ 
licly demonstrated the use to whicli this chemical discovery 
was applicablebut these operations are unauthorized 
either by the date, circumstances, or even Mr, Winsor's 
own detail of his discovery. He obtained his patent in 
May, 1804, and the first magaificent proposal ofhisschenae 
to the public is dated in that year, with the following pom¬ 
pons title :—“ Account of the most ingenious and import¬ 
ant national discovery for some ages. British imperial 
light ovens and stoves, by which above 1,000 per cent, are 
saved and gained in light, heat, and some other valuable 
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})roduct3 for British manufactiii'es, commerce, and naviga¬ 
tion, as proved by an exact account of profit and loss ap¬ 
plied,” Avith more matter of similar import, by F. A. 
Winsor, the second inventor and iniprover.” Though Mr. 
Winsor described himself as the second inventor, in the 
same publication he staled tliat the celebrated French 
engineer, Lc Bon, who, on the most flattering representa¬ 
tions from (he .National Institute, obtained the lon<rest 
brevet cT invention ever granted, had, in the winter of 1802, 
a house fitted up in Pans, which was seen by tliousands 
with the greatest astonishment. The fan»e of this discovery 
spreading in all the literary journals of the continent, in¬ 
duced the writer (Mr. Winsor) to travel from Frankfort to 
PariJ*, where he often witnessed the wonderful cflccts of 
common smoke being made to burn witli greater beauty 
than wax or oil!” But still further to attract attention to 


what he called his “ British imperial patent stoves, ovens, 
and utensils, for producing sevenfold heat, and beautiful 
light, oil, jutch, coke, and pure inflammable gas, without 
sparks, soot, or ashes, from winch all the accidents of fire 
arise;” he annexed the following remaikvible advcitise- 
inent:—Sucli noblemen, gentlemen, public or private 
companies, or individuals, who, from witnessing the uncom¬ 
mon efl'ects of common smoko, shall be convinced of tlie 
great utility of this discovery, and may have an inclination 
to embark son^ jnopeity in this valiiiiblo speculation, may 
be furnished with a sight of a written [)lan for a three-fold 
grand national establishment, which, in the least prospect 
of success, must ensure unexampled advantages to the 
proprietors, and which opens still greater prospects.” Such 
were the first pretensions and representations of the second 
inventor of gas'lights; and in the lullcr pari of the year 
1804, Mr. Winsor certainly made an exhibition of his 
discovery and invention,” at the Lyceum. But, in 1806, 
he published a circular, to display the immense advan¬ 
tages” of his project, in which he averred, that five 
pounds deposit will suffice for realizing the scheme in Lon¬ 
don and its environs, and all the other sums wanted will 
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prove a small deduction from speedy pro’fi.ts.” In the same 
letter he also mentioned his “ greatly undervalued esti¬ 
mates and designated his scheme as “ a mine of wealth 
but the acme of ins rhodomontade appeared in 1807, when 
he stated the “.savings” to be efTcctcd at 114,845,294/.; 
and, “ if only one-tenth of tl)is sum were realized, each five 
pounds deposit will secure 570/. per annum.” However, 
to insure to his subscribers the immense advanfaircs held 
out to them, he proposed that go\cruiucnt should impose a 
tax upon coal, in order to promote tbo uso of his gas and 
coke ; and, according to his estimate^ this tax would pro¬ 
duce a revenue of 10,7/i 1,000/. By stories so extravagant 
did Mr, Winsor^ at one ])eriod, amuse the public ; and it 
has been affirmed that he did not obtain less than 50,000/., 
which he expended upon his schcmo>s. That he was ^‘the 
founder of the chartered gas-light and coke company” is 


undoubtedly true; and the above extracts will show some 
of the means by wliich lie effected his purposes ; but I be- 
lieve not (he slightest trace exi.sts cither of his .scientilic 
discoveries, or his mechanical ingenuity and skill, numerous 
as are the proofs of the great loss sustained by individuals 
who confided in his represenlations. 

A French brevet d’ invention bcin" similar to an Eimlish 

13 C3 


patent, that describes the particulars of the invention for 
which it is granted ; it may be fairly inferred that Mr. 
Winsor actually read M. Le lion’s while he/was in Paris ; 
and it is remarkahle, that although on the first application 
for a bill to incorporate the gas-light and coke company, 
in 1809, one of the principal reasons alleged was the grand 
discovery alluded to above, which was also strongly main¬ 
tained by the notorious Aeciun (Mr. Win.sor’s coadjutor), 
yet, on the second ajjplicalion, in 1810, the very petitioners 
for the bill positively affirmed, tiiat “ the jiersons apj'lying 
for it have never claimed the merit of original invention iA 


the application of gas-lights I” 

That Mr. Murdoch, engineer to Messrs. Boulton and 
Watt, of the Soho, near Birmingham, was the person who 
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first made gas-light extensively useful, and long before 
Mr. Wiiisor knew any thinu. about them, has been estab- 
lislied by the incontrovertible evidence of facts. In 1792, 
he employed them to light his office at Redruth, in Corn¬ 
wall, where he also amused the inhabitants by a small steam- 
Garnage, v.hich ran along- flic roads with gas-lights attached 
to it. In 179(S, lie introduced tUeii use to light Messrs. 
Boulton and Watt’s yleam-engmo manufactory at the Soho; 
and, at the celebration of the jieacc, in April, 1802, the 
illumination of Messrs. Boulton and Co.’s very large estab¬ 
lishment was wholly with gas-lights, which was the first 
pi’.blic display of this mode of illumination in any country. 
This splendid exhibition, at the Soho, I saw, and probably 
100,000 persons besides myself; it was continued for 
several successive nights, and was reported in the news¬ 
papers of the time. Mr. Clegg, the inventor of the gas- 
meter, and tlie present engineer to the imperial gas-light 
company, being then an apjirentice to Messrs. Boulton and 
Watt, assisted in the operation ; and this evidently occurred 
many months prior to M. Le Bon’s exhibition at Paris, 
which Mr, Winsor stated that he “ travelled from Frank¬ 
fort to Paris” to witness. The establishment at ihe Soho 
occupies a space nearly as large as Greenwich Hospital, so 
that some opinion may be formed of the extent of the ap¬ 
plication of gas-lighfs before Mr. Winsor went to Paris, or 
exhibited at the Lyceum, or in Pall-mall. Besides, the 
chartered company did not succeed till they discarded Mr. 
Winsor’s plans, and adopted those which Mr, Murdoch 
had introduced. 

In my ‘‘ Historical Sketch of the Origin and Progress 
of Gas-lighting,” I endeavoured to give a faithful narrative 
of Mr. Wmsor’s labours ; and I trust that those who may 
have dispassionately read that liltle work, will admit my 
having candidly and justly appreciated his merits, studious 

-** Notliing to extenuate, 

Nor set down aught in malice.*' 

This letter is dictated by the same regard for truth and 
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rectitude; and should yoy favour me'Vith its insertion, it 
may enable your readers to form their own opinion of the 
correctness of my statements, though they may be in direct 
contradiction to the erroneous arui fallacious account sent 
to you by some indiscreet and not very well informed ad¬ 
mirer of the late Mr. VVinsor. 

With respect, I am, &c. 

William Matthkws. 

J O'ldon, M’lXf 20, 1R;»0. ** 

Remarksy htj the Editok. 

Wo have transcribed the above from one of our respect¬ 
able daily journals, and entirely agtcc in the sentiments * 
expressed by Mr. Matthews, as to the demerits of the lat(^ 
Mr, Winsor, some of whose lectures wc attended both*at^ 
the Lveeum and in Palbmall, and were not a little amu^d 
at the extravag'once of his juctensions, and tlie ignorance 
he displayed in real science ; for instance, at the Lyceum, 
he pretended to smelt metals by means of gas. Now, what 
will our readei'ri think, when we tell them, that this pre¬ 
tended smelting of metals consisted merely in fusing soft 
solder, contained in an iron ladle, over the flame of the gas, 
an operation which docs not reijuirc more heat than is suf¬ 
ficient to boil water! Wo also well recollect his complete 
failure in his attempt to liglit Pall-rnall by means of gas, 
althougli his apparatus was stationed most favourably for 
the purpose. And likewise, lliai when li^ attempted to 
light the back of Carlton-housc gardens, in Si. James's- 
park, the gas stunk so abominably, owing to its want of 
due j)urificatlon, that !Mr. Winsor declared, some enemy of 
his must have scattered assa-feetida all along the front of 
the wall ! 


We think that some notice is due to the early efforts 
made by the late Mr. Knight, a watchmaker, formerly 
residing in Fleet-street, near to Fetter-lane, in gas-lighting. 
Wo well recollect the success of his endeavours to lisht his 
own premises, and we may also add, that he was the first 


cstabiishcr ol' the Dorset-streor, or City gas-works, and 


which still hold their toninence in tins respect amongst 


iheir numerous rivals. 
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LIST OF PATENTS FOR NEW INVENTIONS, 

Which have jiai^sed the Great Seal since April 24, 1830, 

To John IVrinncs, of Auchenrcoch, and of Wdoilburn, in that part 
of our united Kingdom of Great Britain and Ireland called Scot¬ 
land, Esq.; for the manufacture or preparation 'of certain sub¬ 
stances which he denominates “ British Tapioca,” and the cakes 
and flour to be made from the same. Bated April 24, 1830.—To 
be specified in six months. 

To Samuel Brown, of Billiter-square, in the city of London, 
commander in our royal navy ; for certain improvements in making 
or manuhictaring bolts and chains. Bated April 24, 1830.—la 
six months. 

To Joseph Cochaux, of Fenchurch-strect, in the city of London, 

' merchant; who, in coiise-quence of a communication made to him 
by a certain foreigner residing* abioad, is in possession of an appa¬ 
ratus calculated to prevent or render less frequent the explosion of 
boiiers^tn generating steam. Bated April 24, 1830.—In six months. 

'To Paul Bescroirilles, of Fcnchurch-strect, in the city of Lon¬ 
don, cliemist; for certain improvements in apparatus for econo¬ 
mizing fuel, in heating water and air, applicable to various pur¬ 
poses. Bated April 24, 1S30.—In six months. 

To 'rhomas Cook, of Blackheath-road, in the county of Kent, 
lieutenant in onr royal navy ; for certain improvenents in the con¬ 
struction and fitting up of boats, of various descriptions. Dated 
April 24, 1830.—In two months. 

To James Perry, of Red Lion-square, Holborn, in the county of 
Middlesex, bookseller and stationer; for an improvement or im-- 
provements in or on Pens. Bated April 24, 1830.—In six months. 

To John Wilkes, of Blue Anchor-road, Bermondsey, in the 
county of Surry, engineer, millwright, and machinist fone of the 
co-partners in the firm of Bryan Bonkin and Co., of the same 
place, engineers, ^illwrights, and raachinistsj ; for an improvement 
or improvements in a part or parts of the apparatus for making 
paper by machinery. Bated April 28, 1830.—In six months. 

To Thomas Petherick, of Penfullick, in the parish of lywar- 
dreath, in the county of Cornwall, mine agent; for certain ma- 
cliincry for coparating copper, load, and other ores, from earthy 
and other substances with which they arc or may be mixed ; and 
which is more particularly intended to supersede the operation now 
practised or used for thatpuqiosc, commonly called jigging. Bated 
April 28, 1830.—In six months. 

^ To John Walker, of Weymouth-stroet, in the county of Middle¬ 
sex, esq.; for an improved cock for fluids. Dated May 4, 1830. 
—In two months. 

To Henry Robert Salmon Devenogo, of Little Stanhope-street, 
May-fair, in the county of Middlesex, gent.; who, in consequence 
of a communication from a foreigner residing abroad, is in posses¬ 
sion of certain improvements of machinery for making bricks. 
Dated May's, 1830.—In two months. 
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Hydrometra siagnorum, its proboscis, 110 

Indian rubber, on, 349 

Ink, lithographic, Netherclift on making, 100 

Inks, on coloured ones, 85 

Insect in cedar, 142 
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Lutes for coppcrsmitlis, 113—l'’or chemistry, 111 
M^STveeny on regulating heat, 338 
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Sword-blades improved by the late Mr. T. Gill, 12 

Symphonion, Wheatstone's, 63 

Tallow, an improvement in fusing it, 156 
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